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1.  Purpose.  CJCSM 6231.02A provides information and guidance to
personnel involved in the planning, engineering, installation, and
management of circuit switches that are employed in support of joint
exercises and contingency operations.  The following major topics are
addressed:

    a.  Tactical circuit switch technical and functional descriptions and
features.

    b.  Numbering systems and plans and routing.

    c.  Network planning considerations.

    d.  Circuit switch planning and database entries.

    e.  Telephone subscriber and circuit switch interfaces.

    f.  AN/TTC-39 series switch trunk interfaces.

    g.  Circuit switch interface planning guides.

    h.  Red switch interconnectivity.

2.  Cancellation.  This manual supersedes CJCSM 6231.02, 29
December 1995, "Joint Voice Communications Systems."
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3.  Applicability.  This manual applies to:

    a.  The combatant command or JTF J-6 directorate (or equivalent
office) responsible for joint communications management in a deployed
JTF.

    b.  Components and the assigned joint communications support
organization in a JTF.

4.  Request for Changes.  Change recommendations to this manual
should be forwarded to:

Joint Interoperability and Engineering Office
Attn:  JEBBB
Fort Monmouth, NJ 07703-5613

5.  Summary of Changes

    a.  Appendix H, devoted to the circuit switch routing task execution
plan (CSR TEP), was deleted and its information was incorporated into
other chapters and appendixes.

    b.  CSR TEP circuit cards information was moved from Appendix H to
Appendix D.

    c.  Information about software registration was added.

    d.  CSR TEP planning factors were moved from Appendix H.

    e.  Old Appendixes D and L were deleted.

    f.  An Enhanced Switch Operations Program and Global Database
appendix (J) was added.

    g.  A Theater Deployable Communications appendix (B) was added.

    h.  The information on the AN/TTC-39A(V)1 was moved from Chapters
II and V to Appendix A.

    i.  Chapter III was revised to reflect the numbering and routing
changes resulting from fielding of the circuit switch routing TEP.

    j.  Information on the secure telephone equipment (STE) was added to
Appendix C.
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    k.  Information on T1 and E1 cards was added to Section F of Chapter
II.

    l.  A Duplication and Bypass (Appendix K) was added.

    m.  JPAL content from Appendix H was moved to Appendix L.

    n.  An introduction to Asynchronous Transfer Mode (Appendix M) was
added.

    o.  Internet addresses containing additional information were added.

6.  Releasability.  This manual is approved for public release; distribution
is unlimited.  DOD components (to include the combatant commands),
other Federal agencies, and the public may obtain copies of this manual
through the Internet from the CJCS Directives Home Page--
http://www.dtic.mil/doctrine/jel/cjcsd.htm.  Copies are also available
through the Government Printing Office on the Joint Electronic Library
CD-ROM.

7.  Effective Date.  This manual is effective upon receipt.

For the Chairman of the Joint Chiefs of Staff::
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CHAPTER I

INTRODUCTION

1.  General .  This chapter discusses the voice
communications systems used in a joint tactical circuit-
switched network to support joint task force (JTF) exercises
and contingency operations.  The cornerstone of tactical
voice communications systems is the AN/TTC-39-based series
of circuit switches (CS), which includes the AN/TTC-39A(V)1,
AN/TTC-39A(V)3, AN/TTC-39A(V)4, AN/TTC-39D, and AN/TTC-39E. 
Therefore, much of this volume has been devoted to coverage
of the AN/TTC-39 series and the hardware and software
changes resulting from the Circuit Switch Routing Task
Execution Plan (CSR TEP).  Coverage is also provided on the
unit level circuit switches (ULCS), AN/TTC-42, and SB-3865,
developed under the Tri-Service Tactical Communications
(TRI-TAC) program and the Army's mobile subscriber equipment
(MSE) program, which provides area common-user support at
echelons corps and below (ECB) and has a limited application
at echelons above corps (EAC) (theater).  Finally,
information is provided on existing inventory analog
equipment to ensure that the planner-engineer has a ready
reference for interconnecting the new circuit switches with
legacy inventory equipment.  

2.  Organization .  This volume provides the necessary
material and references required to support the planner-
engineer in planning and engineering voice communications
systems used in the generic JTF communications network
depicted in Figure I-1.  The relationship of this
publication to the others in the CJCSM 6231 series is shown
in Figure I-2.  Emphasis is placed on the following areas:
 

a.  Providing functional and technical descriptions of
the AN/TTC-39 series, as well as ULCSs and MSE switches.
  

b.  Planning and engineering considerations for a
circuit-switched network.  Information on interfaces between
the AN/TTC-39 series circuit switch, AN/TTC-42, SB-3865,
MSE, and existing analog switches and switch-boards are
provided in Appendix E.  Database entries and worksheets
that must be considered for network planning are also
discussed, along with guidelines for sizing trunk groups
between interconnected circuit switches. 
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3.  Tactical Circuit-Switched Systems .  Commanders require
highly sophisticated communication systems that are being
fielded to meet C4 operational requirements.  The trend 
toward greater use of digitized voice terminals and
switching systems ensures increased capabilities for end-to-
end security, flexibility, and responsiveness.  As a result,
the system planner-engineer must understand digital
networks, systems, equipment and techniques, and joint
interoperability requirements.

4.  Joint Tactical Circuit-Switched Networks .  A CBCS switch
or the AN/TTC-42 can support the JTF HQ.  Army forces
(ARFOR) will employ the AN/TTC-39D.  Air Force forces
(AFFOR) will use the AN/TTC-39A(V)4.  Marine forces (MARFOR)
will use the AN/TTC-42 or, under the provisions of a
memorandum of understanding with the Air Force, an
AN/TTC-39A(V)4.  The joint special operations task force
(JSOTF) will use the AN/TTC-39A(V)3 or AN/TSQ-188.  The Army
special operations forces (ARSOF), Air Force special
operations forces (AFSOF), Rangers, and Naval special
operations forces (NAVSOF) will use the AN/TTC-39E (CDS),
SB-3614A, or SB-3865 switchboards.  In planning and
implementing joint system requirements, the planner-engineer
must pay special attention to the diversity of capabilities
(and limitations) provided by these switches.

5.  Network Management .  When planning or reconfiguring a
sophisticated circuit-switched network, the planner-engineer
must be aware of all factors affecting its performance. 
CJCSM 6231.07A contains information that the planner-
engineer may use to interpret circuit-switch status reports. 
This volume also provides details on managing an automatic,
joint tactical circuit-switched network.

6.  Software Registration .  Information in this manual about
CBCSs is based on the certified software baseline in use at
the time of publication.  Organizations employing switch
multiplexer units (SMUs) or CDSs should notify the Executive
Agent for Joint Tactical Switched Systems (EA-TSS) at the
earliest opportunity if they intend to continue their use
with appropriate certified software baselines.  Telephone
numbers are DSN 992-8052 or 8053, commercial (732) 532-8052
or 8052, DSN FAX 992-5513 or 3065, and commercial fax (732)
532-5513 or 3065.  The notification is required so that a
determination can be made whether or not the systems have
the necessary post deployment software support (PDSS)
agreements in place.  Some users may be operating under the
impression that systems they are employing are covered by
PDSS when they are not.  Organizations intending to purchase
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circuit switches must coordinate their purchases with PDSS
and other organizations prior to purchase to ensure proper
software support. Organizations with ongoing acquisitions
should contact PDSS at DSN 992-5838 to register their
purchase and obtain upgrades and notices regarding software
changes.

7.  Additional Information .  Information contained in this
manual may change after this manual is published but before
the next revision.  Several organizations maintain home
pages that contain the most current information and
additional related information.  Information pertaining to
switch software and related procedures is maintained by
EA-TSS at the following addresses:

http://eatss1.sed.monmouth.army.mil and
http://eatss.cecom1.army.smil.mil

The software engineering directorate home page is found at:

http://www.sed.monmouth.army.mil 

Information about test results, lessons learned, and other
information about tactical circuit switch testing is
maintained by the Joint Interoperability Test Command at:

http://jitc-emh.army.mil and
http://207.132.160.252/honor/jitc.htm or
http://199.208.204.125/jitc.htm 

The Joint Communications Support Element maintains current
information relevant to its operations at:

http://www.jcse.macdill.af.mil 

The Air Force "Index of Deployable C4I" is found at:

http://www.afca.scott.af.mil/seminars/xpxrman/indexp.htm 

the Army Signal Command home page is located at:

http://138.27.190.13/asc_main.html 

Network management information may be found at:

http://www.gordon.army.mil/tsmnm 
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CHAPTER II

TACTICAL CIRCUIT SWITCH DESCRIPTIONS

1.  Introduction .  This chapter discusses the principal
voice communications systems employed in a joint tactical
circuit-switched network to support JTF exercises,
deployments, and contingency operations.  The current
generation of major CS systems evolved from the Tri-Service
Tactical Communications Program which began in 1971.   

a.  In the early 1980s, the Army and Air Force began
fielding the AN/TTC-39, a hybrid switch with two space
division (analog) switching matrixes (SDMX) and one time
division (digital) matrix (TDMX).  Fielding of the AN/TTC-39
significantly enhanced tactical voice communications,
providing the capability to install a robust, hybrid (analog
and digital) backbone network.  This afforded the
flexibility to interface with the myriad of automatic,
semiautomatic, and manual analog switchboards in the
Services' inventory.  The concurrent fielding of enhanced
digital transmission systems capable of extending large
digital transmission groups (DTGs), initially maximized, but
eventually outpaced the digital trunking capacity of the
AN/TTC-39.

b.  By the late 1980s, the Army and Air Force had begun 
transitioning to the AN/TTC-39A(V)1, a hybrid switch with
one analog and two digital matrixes.  In addition, the Joint
Communications Support Element (JCSE) procured two
AN/TTC-39A(V)3s, a downsized version of the AN/TTC-39A(V)1
with a single digital matrix.  The AN/TTC-39A(V)3 operates
using the AN/TTC-39A(V)4's operational software.

c.  During Operations DESERT SHIELD and DESERT STORM,
the Army, Air Force, and JCSE AN/TTC-39A(V)1s and the Marine
Corps AN/TTC-42s were employed to establish the theater
circuit switch network.  In a theater devoid of a
communications inventory, these switches successfully
interfaced with and supported the strategic and tactical
users, meeting the joint C4 operational requirements. 
Operation DESERT STORM coincided with the Army and Air Force
fielding plans for divergent product improvements to the
AN/TTC-39A(V)1, the AN/TTC-39D, and the AN/TTC-39A(V)4.

d.  In 1991 and 1992, the Army began fielding the
AN/TTC-39D to its EAC signal units.  The initial version of
the AN/TTC-39D was a fully digital, 16 kbps circuit switch
that used flood search routing and a deducible directory
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numbering system to support its subscribers.  Digital line
termination units (DLTUs) replaced the space division
switching group to interface analog trunks and loops with
the digital matrix.  The AN/TTC-39D was developed to support
the Army's AirLand Battle operational concept and provide
compatibility with the MSE system employed at ECB.  Gateway
area codes were required to interface flood search and
deterministic routing networks.

e.  Concurrent with the Army's fielding the AN/TTC-39D,
the Air Force began fielding the AN/TTC-39A(V)4, a
32/16 kbps digital, deterministic routing switch, which,
like the AN/TTC-39D, uses DLTUs to interface analog
circuits.  
 

f.  The Marine Corps enhanced its circuit switching
capability by replacing the AN/TTC-38 with the AN/TTC-42, a
digital, deterministic routing switch that can operate at
either 16 or 32 kbps.  The Marine Corps also fielded the
SB-3865, a digital, team transportable switchboard.  Both
switches also provide automatic and semiautomatic switching
for analog subscribers and were developed as part of the
TRI-TAC Unit Level Circuit Switch (ULCS) program.  The Air
Force has also procured the AN/TTC-42 and SB-3865.

g.  In 1996, the Circuit Switch Routing Task Execution
Plan (CSR TEP) began its incorporation in the following
switches:  AN/TTC-39D, AN/TTC-39A(V)4, AN/TTC-39A(V)3,
AN/TTC-46, AN/TTC-47, AN/TTC-50, AN/TTC-39E (CDS), SMU, and
Digital Switch (part of AN/TSQ-165).  It was not implemented
in the AN/TTC-39A(V)1, AN/TTC-42, SB-3865, and SB-3614A. 
(See Subsection 2 below.)

h.  The focus of this chapter is those Service-level
switches that will most likely be required to support JTF
exercises or contingency operations AN/TTC-39A(V)3,
AN/TTC-39A(V)4, AN/TTC-39D, AN/TTC-39E, and AN/TTC-42).  It
should be recognized that a non-TRI-TAC switch may be the
initial switch employed; therefore, coverage of MSE,
SB-3865, SX-50, Transportable TROJAN Mini Switch, and
Digital Switch is also included.  Information on the
AN/TTC-39A(V)1 and existing inventory analog-based
switchboards, such as the SB-3614 and SB-3614A, is found in
Appendixes A and C respectively. 

2.  Common Baseline Circuit Switches

a.  Introduction .  The CSR TEP was proposed by the Army
in 1993 as a result of the concerns expressed by the joint
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community regarding the fielding of the AN/TTC-39D at EAC. 
Introduction of the AN/TTC-39D, which operated at 16 kbps
and employed flood search routing, required a gateway
interface to interoperate with other joint circuit switches
that operated at 32 kbps and used deterministic routing. 
Mixing flood search and deterministic networks required the
use of separate area codes in each network.  Because it was
standard practice to employ deterministic switches in
support of the JTF, employment of the AN/TTC-39D to provide
this support would result in a proliferation of area codes
and impose other operational limitations.  Although it is
possible to reconfigure the AN/TTC-39D to emulate an
AN/TTC-39A(V)4 for deterministic routing, the Army chose not
to procure the required AN/TTC-39A(V)4 tapes.  In its place,
the TEP was proposed.  The TEP is incorporated in the
following switches:  AN/TTC-39D, AN/TTC-39A(V)4,
AN/TTC-39A(V)3, AN/TTC-46, AN/TTC-47, AN/TTC-50, AN/TTC-39E
(CDS), SMU, and Digital Switch (part of AN/TSQ-165).  It was
not implemented in the AN/TTC-39A(V)1, AN/TTC-42, SB-3865,
and SB-3614A.

b.  Specific Routing Problems .  The CSR TEP solved the
following basic routing problems.

(1)  The AN/TTC-39D did not allow for tandem routing
from a deterministic network and back into the same network
using the same area code.

(2)  Separate area codes were required between the
AN/TTC-39D and PBXs, message switches, and other
deterministic routing networks.
 

(3)  Noncontiguous AN/TTC-39D and MSE switches
required separate area codes.

(4)  Routing into a deterministic network with one
area code split into two pieces either through design or
equipment failure was not possible.

(5)  Crossing area code boundaries had to be done
deterministically.

(6)  Deterministic switches had to be placed in
separate area codes.

(7)  Flood search networks prohibited calls from
exiting and reentering the same area code.
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3.  Routing Improvements

a.  The CSR TEP provides software, resident in the
Litton processor, which performs both the switching and
flood search routing functions.  

b.  The AN/TTC-39D can operate at 32 kbps.  Flood search
routing has been placed in the AN/TTC-39A(V)3,
AN/TTC-39A(V)4, and CDS/SMU switches. 

c.  Flood search software allows routing across area
code boundaries using an improved flood search/deterministic
routing scheme.

d.  The flood search algorithm was modified to add the
capability to base the gateway routing on the NNXX and/or a
range of NNXX codes rather than only the area code.  The
NNXX code of the foreign switch must not overlap with the
LNXX codes of local subscribers in the flood search network. 
The Global Block Numbering Plan (GBNP) (see Chapter III,
paragraph 2q) must be implemented with the CSR-TEP to
preclude NNXX contention between flood search and
deterministic subscribers and to allow deterministic
switches to route into the flood search network.  (See
Chapter IV, paragraph 14 for more details on CSR TEP
planning.)
  

e.  The TEP provides the following improvements to solve
the gateway routing problems:

(1)  Provide 5 home NATO (9YX) area/foreign NYX
codes, each with 10 assignable pairs of NNXX codes (50 total
assignments).

(2)  All routes with one primary and two alternates. 

4.  Common Software Baseline .  The TEP provides for a common
software baseline for the switches noted in paragraph 1
above.   

5.  Flood Search Networks at 16 and 32 kbps .  The TEP'd
switches are capable of operation at either switch rate.

6.  Hardware Changes and Improvements .  See Table II-1 and
paragraph 6, Appendix D.

7.  Other CSR TEP Features

a.  New online database save capability.
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b.  Switches can flood search on 16 or 32 kbps.

c.  Expanded subscriber profile.

d.  New command provides flexibility to manage
subscriber entry into network.

e.  Converted subscriber features.

(1)  Elimination of abbreviated dialing.

(2)  Reduction of compressed dial lists.

(3)  Reduced zone restriction inside of area code.

(4)  Preaffiliation lists for subscriber numbers.
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Table II-1.  Summary of CBCS Hardware Changes

39D 39A(V)3 39A(V)4 NCS LENS FES DS CDS &
SMU

Common  Software to Operate Baseline Yes Yes Yes Yes Yes Yes Yes Yes

MTT-Replacement Part of Retrofit Kit No Yes Yes No No No No No

MTT-Wiring Changes to TDSG Nest No Yes Yes No No No No No

MTT-Remove MTTs, Install Disk Drives No Yes Yes No No No No No

MTT-Install Two IOSL CCAs No Yes Yes No No No No No

Install RSB/DA CCAs & Number Required 1/ 4 4 4 5 4 2/ 5 4 0

Install RSBC  CCAs & Number Required 1/ 0 0 0 0 0 0 0 2

RSB/DA-Wiring Change to TDSG Nest No No No Yes Yes No No No

RSB/DA-Wires to CAP No No No Yes Yes No No No

RSB/DA-Cable for Workstation No No No Yes No No No No

Litton Quad Memory Card(s) 2 2 2 1 1 1 1 (Wiring
Changes)

No

Removal of RSS-D Yes No No Yes Yes Yes No No

Blank Power Over RSS-D Location Yes No No Yes Yes Yes Yes No

AKDC PROM Update No Yes Yes No No No No No

Workstation Interface Controller (WIC)
Required

No No No No No No No Yes

Use Existing Tadiran VDT No Yes Yes N/A N/A N/A N/A N/A

__________
1/  RSB/DA and RSBC CCA Quantities Reflect the Quantity Plus 1 Spare for Each Switch Type
2/  Provides 4 Flood Search DTGs Plus 1 DTA; Current LEN Only Supports 2 Flood Search DTGs Plus 1 DTA
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SECTION A

AN/TTC-39A(V)3 DESCRIPTION

1.  Introduction .  The AN/TTC-39A(V)3 is a downsized variant
of the AN/TTC-39A(V) 4.  The AN/TTC-39A(V)3 uses the
AN/TTC-39A(V)4 operational software. The JCSE has the only
two AN/TTC-39A(V)3 switches.  

2.  Functional Description .  The AN/TTC-39A(V)3 is a mobile,
easily transportable automatic communications switching
system used to provide automatic circuit switching service
and nodal control functions to both analog and digital
traffic.  The system is modular, permitting the switch
supervisor to reconfigure the switch with various mixes of
analog and digital terminations.   The switch accommodates
144 analog or digital single lines and 16 DTGs in a single
switching module.  The shelter contains the communications
and nodal control equipment, including switching modules,
COMSEC equipment, central processor group, magnetic tape
units, common equipment group, line interface equipment,
ALCG, atomic standard, modems, orderwire control panel, call
service position (CSP) and supervisory control terminal, and
intercom equipment.   

3.  Technical Description .  The principal equipment in the
AN/TTC-39A(V)3 is as follows.

a.  TDSGM .  There is a single TDSGM switching module. 
The TDSGM termination allocation is as shown in Table II-2.

b.  CAP Panel and Supervisory Control Terminal

c.  Floppy Disk Drives .  There are two floppy disk
drives in the AN/TTC-39A(V)3.

d.  Central Processor Group .  The CPG consists of two
CPUs.

e.  Common Equipment Group

f.  Analog Line Conditioning Group

g.  COMSEC Group .  The switch contains the population of
COMSEC equipment depicted in Table II-3.   
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Table II-2.  TDSGM Termination Allocation

Function Terminations

External local directly connected
subscribers

 76

External loop Mux/DEMUX subscribers  68

  Subtotal external local subscribers 144

DTG group terminations 676

DTG group terminations  68

  Subtotal external local/DTG terminations 722

CBU  30

CBU test (570 Hz test card)   1

Digital receivers/scanner test (shared)  28

CSP (signaling channel plus 2 voice
channels)

  3

LKG (32 plain text, 32 cipher text)  64

TSB, DSB  16

Monitor and test   3

Data communications interface  16

DSVT (shelter)   1

Remote VDT (direct connection)   1

DSDI (CSCE interface)   1

Reserved  21

  CBU (2) (5) (10)   

  TSB (4) (4)

  RSU (7) (7)

Spare  53

  Subtotal internal terminations 238

Total Terminations 960
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Table II-3.  AN/TTC-39A(V)3 COMSEC Equipment

COMSEC Equipment Quantity

KG-81
KG-82
HGX-83A
HGX-84
KG-83
HGX-82
HGF-94
KY-68
KY-57
HGF-91
CEF
TEM

12
32
 2
 4
 2

  4 
 3
 1
 1
 2
 1
 1

h.  Line Interface Equipment

(1)  Diphase Loop Modem A (DLPMA) .  The DLPMA is
used to terminate diphase loops, such as the KY-68, TA-954,
and TA-1042.

(2)   Digital Line Termination Units .  The switch is
populated with the following DLTUs to terminate analog loops
and trunks. 

(a)  4WLTU - Four

(b)  2WLTU - Nine

(c)  EMLTU - Two

(d)  TCLTU - Two

(e)  MFLTU - Twelve

(f)  NILTU - One

(g)  PSHTI - Four

(h)  RSCD - One

(3)   PSHTI  

(a)  External Interface .   The PSHTI provides
full duplex transmission of digital data signals for
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transmission rates of 16, 32, or 64 kbps and interfaces with
the data communications network.  

(b)  Electrical Interface   

1.  In the trunk mode, up to four
dedicated switch terminations are multiplexed or
demultiplexed to form a serial data trunk data stream. 
Manual strapping is required to configure the PSHTI
Mux/Demux for the definitions shown in Table II-4.

Table II-4.  PSHTI Trunk Interface Definitions

Signal Source Destination Description

Tx Data PSHTI   SEP   Send Data

Tx Com PSHTI   SEP   Send Common

Rx Data   SEP PSHTI   Receive Data

Rx Com   SEP PSHTI   Receive Common

Tx Clk PSHTI   SEP   Send Timing

Rx Clk   SEP PSHTI   Receive Timing

Sig Gnd PSHTI   SEP   Signal Ground
 

2.  In the host mode, three dedicated
switch terminations are directly interfaced to three host
data interfaces.  These interfaces are directly connected to
the RSCD CCA as described in 3  below.

3.  RSCD  

a.  External Interfaces .  The RSCD
provides full duplex transmission of digital data signals
for transmission rates of 16 or 32 kbps and interfaces with
the data communications network.  The transmission mode is
conditioned diphase.

b.  Electrical Interface .  The RSCD
CCA contains three circuits that provide full duplex
conversion for the three host data channels.  Each circuit
provides conversion between RS-423, unbalanced, synchronous,
7-wire input and output of the PSHTI CCA, operating in the
host mode, and a 4-wire, balanced, conditioned diphase
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external circuit.  Table II-5 defines the conditioned
diphase interface.

    
   Table II-5.  RSCD Conditioned Diphase Interface Definition

Signal Source Destination Description

Diphase Data In  SEP RSCD Received Diphase
Carrier

Diphase Data Out RSCD  SEP Transmitted
Diphase Carrier

4.  Patching

a.  The AN/TTC-39A(V)3 patch facility provides normal
through patch jacks for 144 loop circuits and for 12 TEDs,
both input side and output side.  All loop patching contains
a monitor jack.  In addition, 16 DTG ports require coaxial
jumper plugs for normal operation.  Jack terminations for
both inputs and outputs of 12 analog line conditioning
circuits are provided.  Twenty six pairs of push-pin
connectors are mounted on the SEP.  No patching is provided
for data communication circuits.  All patching is used to
provide loop backs for equipment testing, when required. 
Table II-6 depicts the TED-DTG assignments.

b.  Loop patching is used to modify the normal SEP to
LTU connection, to correct for external wiring deficiencies,
insert line conditioning equipment in tandem with the line,
or swap out failed equipment.  Any loop may be patched to
the push-pin connectors mounted on the SEP in lieu of its
normal through connection to the SEP.

c.  DTGs must be patched from equipment to SEP for
normal operation.  This patching is accomplished straight
through using coaxial jumper plugs that contain a monitor
jack.  The normal arrangement may be modified to correct for
external wiring deficiencies or to swap out failed
equipment.  TED patching is used to swap out failed TEDs or
to bypass a TED that is not required for a given circuit.    
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  Table II-6.  AN/TTC-39A(V)3 TED-DTG Assignment

Wire Duct

TED 1 TED 2  TED 3

DTG 1 DTG 2  DTG 3

TEM

TED 7
DTG 4

TED 8
DTG 5

 TED 9
 DTG 6

TED 10
DTG 16

TED 11
DTG 17

TED 12
DTG 18

TED 13
DTG 19

TED 14
DTG 20

TED 15
DTG 21

d.  Table II-7 is a listing of the AN/TTC-39A(V)3's
common equipment.

Table II-7.  Digital Common Equipment Addressing

 Signaling Buffers DSB TT-110, TSB TT-117

7UXQN 7\SH 76% $GGUHVV 1RWHV 7UXQN 7\SH 76% $GGUHVV 1RWHV

76%

76%

�

�

�����

�����

76%

76%

��

��

�����

�����

76%

76%

�

�

�����

�����

76%

76%

��

��

�����

�����

76%

76%

�

�

�����

�����

76%

76%

��

��

�����

�����

'6%

'6%

�

�

�����

�����

��

��

'6%

'6%

��

��

�����

�����

��

��

'6%

'6%

��

��

�����

�����

��

��

'6%

'6%

��

��

�����

�����

��

��

'6%

'6%

��

��

�����

�����

��� ��

��� ��

'6%

'6%

��

��

�����

�����

��� ��

��� ��

NOTE:  This table shows the "Group A" configuration as       
       delivered.  The CEG tape may assign assets otherwise.
            
1/  Slot is wired, but DSB is not installed.
2/  DIBTS can be used in any usable TSB slot.
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Table II-7.  (Cont’d)

Digital Receivers, TT-113

� $GGUHVV � $GGUHVV

�

�

�

�����

�����

�����

��

��

��

�����

�����

�����

�

�

�

�����

�����

�����

��

��

��

�����

�����

�����

�

�

�

�����

�����

�����

��

��

��

�����

�����

�����

�� �� ��

��

�����

�����

NOTE:  Digital receivers 1 and 2 are permanently assigned to 
       the LCSP and RCSP 1, respectively.  Digital receiver  
       21 is not used.

  Conference Bridges, TT-120

TDSGM 1

CBU
LOC

A527 A529 A531

CBU 1 CBU 2 CBU 3 CBU 4 CBU 5 CBU 6

Port 1
Port 2
Port 3
Port 4
Port 5

13-08
13-09
13-10
13-11
13-12

13-13
13-14
13-15
13-16
13-17

14-12
14-13
14-14
14-15
14-16

14-17
14-18
14-19
14-20
14-21

15-08
15-09
15-10
15-11
15-12

15-13
15-14
15-15
15-16
15-17

NOTE:  CBUs 5 and 6 are available but the cards are not      
       delivered in the baseline unit.
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Table II-7.  (Cont’d)

Loop Key Generators, TT-123

Cipher LKG # Plain Cipher LKG # Plain

02-00
02-01
02-02
02-03
02-04
02-05
02-06
02-07

1
2
3
4
5
6
7
8

13-18
13-19
13-20
13-21
13-22
13-23
13-24
13-25

08-00
08-01
08-02
08-03
08-04
08-05
08-06
08-07

17
18
19
20
21
22
23
24

15-18
15-19
15-20
15-21
15-22
15-23
15-24
15-25

03-00
03-01
03-02
03-03
03-04
03-05
03-06
03-07

9
10
11
12
13
14
15
16

13-26
13-27
13-28
13-29
13-30
13-31
13-32
13-33

09-00
09-01
09-02
09-03
09-04
09-05
09-06
09-07

25
26
27
28
29
30
31
32

15-26
15-27
15-28
15-29
15-30
15-31
15-32
15-33
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SECTION B

AN/TTC-39A(V)4 DESCRIPTION

1.  Introduction .  The AN/TTC-39A(V)4 is a product
improvement of the AN/TTC-39A(V)1.

2.  System Improvements in the AN/TTC-39A(V)4 .  The
AN/TTC-39A(V)4 is used only by the Air Force and JCSE.
  

a.  The AN/TTC-39A(V)4 has a reduced card count from the
AN/TTC-39A(V)1 and converts the switch to an all-digital
configuration.

b.  The space division switching group (SDSG) was
deleted and the circuit switching  function is for analog
lines and trunks is performed by the ALTG.  The ALTG
provides interface capabilities by means of DLTUs.  The
DLTUs provide the interface between the analog lines and
trunks and TDMX, eliminating the requirement for the SDSG. 
Elimination of the SDSG reduced the switch circuit card
inventory by over 40 CCAs.

c.  The NATO interface unit (NIU) is replaced by the
NATO interface LTU (NILTU).

d.  The LSCDM was deleted as it was no longer required
because of changed subscriber requirements.

e.  The switch will be upgraded to provide a fiber optic
capability.

f.  The switch was upgraded to CBCS software and flood
search routing to help solve routing problems caused when
mixing deterministic and flood search routing in the same
network.  There are now a maximum of six flood search links
possible.

3.  Functional Description .  The AN/TTC-39A(V)4 is a
transportable, automatic switching system housed in a
modified S-280B/G shelter.  The switch is designed to
interface with the following systems and switches:           
(Table II-8 provides a breakout of the termination
allocation of the AN/TTC-39A(V)4.)

a.  AN/TYC-39.

b.  AN/TTC-39 family of switches.
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Table II-8.  AN/TTC-39A(V)4 Terminal Allocations

Description Quantity

External local subscribers-directly connected 
 (60 DLTU terminations on ALTG)

External local (loop MUX/DEMUX) subscribers on    
 DTG group terminations

Total external local subscribers

 64

176

240

Loop MUX/DEMUX test terminations or DTG group     
  terminations

DTG group terminations

Total external terminations

  5

467

712

TSB, NSB, RSB, or DSB (only 28 are addressable)
LKG (32 plain text and 32 cipher text)
Digital receivers
Scanner test

DSVT (shelter)
CSP, signaling channel, and 2 voice ports
Monitor and test terminations
CBU, terminals assigned for six 5-port            
 bridges
DSDI (CSCE interface)

VDTC--provision for operating with remoted   
local VDT
Spare
Spare--connected to LDI terminal
No connection

Total internal terminations

Total TDMX terminals (15 TDMM, 64 local)

 30
 32
 20
  6

  1
  3
  3
 30

  1

  1
  1
 61
  3
 12

248

960

c.  DSN.

d.  DSN PABXs.

e.  NATO analog.
 

f.  AN/TTC-42.
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g.  SB-3614/SB-3614A.

h.  SB-3865.

i.  Commercial central offices.

j.  Analog terminals and switches.

4.  Technical Description .  Following are the major
equipment items located within the shelter.

a.  Analog Line Conditioning Group (ALCG) .  The ALCG, in
conjunction with the auxiliary line termination group
(ALTG), provides line conditioning for up to 24 analog
interfaces.  It also provides delay equalization for up to
eight analog interfaces.  The ALTG provides interface
capabilities for diphase loops, analog interfaces that use
LTUs, and common-channel signaling for analog interswitch
trunks.  The ALCG consists of three major components:  a
patch panel, analog line conditioning equipment, and
equalizers.  Patching in the ALCG equipment puts separate
line amplifiers in the field transmit (incoming) and field
receive (outgoing) signal paths.  Incoming line amplifiers
are adjustable for gain and attenuation.  Outgoing line
amplifiers provide only amplification without attenuation. 
The equalizer, which is patched into the field transmit
signal path, corrects amplitude and delay distortion.

b.  AN/TTC-39A(V)4 Timing Subsystem .    The redundant
crystal oscillator has a stability of better than 1 x 10 - �

per day over the specified operating and temperature range
(-50 ( to +120 (F).  The stability of the atomic standard is
±3 x 10 - �� per day.  The rubidium clock's output frequencies
are adjustable to within ±1 x 10 - �� of the desired
frequencies.  The atomic standard has a rated accuracy of 1
x 10 - �� per month and should be calibrated annually.  The MTG
receives a fault indication whenever the atomic clock fails
to generate an accurate reference signal.

c.  Central Processing Group (CPG) .  The CPG performs
the functions of processing, routing, and switch control. 
The CPG contains peripheral interface devices to support
operation and maintenance of the switch.  The CPG is
composed of the following:

(1)  Floppy Disk Drives .  Two floppy drives are
located in the shelter.  The floppy drives operate under the
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control of two separate Input Output expander to SCSI link
circuit cards (IOSL) located in the CPG controller nest.
 

(2)  Processors .  There are two processors in the
CPG.  Each processor is made up of an IOU, a solid-state
memory, and a central processing unit (CPU).  One processor
serves as a backup to prevent operational downtime if the
online processor fails.  Each processor provides a volatile
storage of 525,288, 32-bit words.

(a)  Input/Output Unit (IOU) .  There are two
IOUs that control and connect peripheral devices, CPU, and
memory.  The IOUs are redundant and can be operated
independently of each other.

(b)  CPU .  There are two CPUs responsible for
processor arithmetic and control functions.

(3)  Status and Control Panel and Controller Nest .
The controller nest contains circuit cards for the two MTCs
(only one is used), one teletypewriter controller, and two
controllers for local and remote VDTs.  The nest also
includes two COMSEC controllers and two SBCs that are not
functionally part of the CPG.    

d.  VDT .  The VDT consists of a visual display, a
detachable keyboard, a card cage that contains controller
and interface cards, and power supply assemblies.  The VDT
is the primary operator to machine CPG interface.  The
system also may be accessed by an RVDT.

e.  CSP .  The switch contains one local CSP and up to
three remote positions located no more than 100 meters from
the shelter.
 

f.  Control and Alarm Panel/Control Electronics Module
(CAP/CEM) .  The CAP/CEM panel provides a visual indication
of current system status and configuration.  The CAP portion
provides a summary status display of the switch, and the CEM
portion provides a section for manual selection of the
processor controller/peripheral configuration.  Included on
the panel is a section that indicates the status of the
redundant processors.

g.  CEG .  The CEG contains control and signaling
equipment used with the TDSGM.  The CEG provides facilities
to switch, supervise, and signal analog and digital loops
and trunks.  Overall control of the circuit is provided by
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the CPG through the major components of the CEG, which
include the following components:

(1)  Switching Controller Group (SCG) .  The SCG
provides control of the circuit-switched system by
interfacing the CPG with the analog and digital switching
groups.  It provides the only system path between the CPG
and these groups.  There are two completely redundant SCGs. 
The SCG is composed of several individual device controllers
that interface with a specific set of devices requiring
access to and from the CPG.  All device controllers, in
turn, interface with a single controller (CPU central
controller and interface adapter).  The CPU central
controller's function is to interface with the CPG and to
control overall operation of the SCG.  Both SCGs are
accessible from either processor, under control of the
CAP/CEM.  The CAP/CEM selects which CPU interfaces with the
SCG and enables the device controller through the CPU
central controller in the selected SCG.

(2)  Signaling Buffer Controller (SBC) .  The SBC
provides the interface between the TSB, DSB, and CPG.

(3)  COMSEC Controller .  The COMSEC controller is a
bidirectional device controller that links the COMSEC
equipment with the CPG.  The controller contains the
circuitry necessary to perform a serial to parallel data
conversion and to operate the COMSEC interface control unit
(ICU).  The COMSEC controller is redundant, and the
selection of controller A or B is controlled by enable
signals from the CAP/CEM.  Either COMSEC controller is able
to communicate with either CPU.

(4)  Scanner-Controller .  The scanner-controller
provides the control functions, enabling the analog,
digital, and dc scanners to transmit data to the CPU central
controller.  

(5)  Receiver-Controller .  The receiver-controller
enables the digital receivers and the 570-Hz test card to
transmit data to the CPU central controller.

(6)  Fault Controller .  The fault controller
interfaces various status indicators with the CPG.  Fault
status words or bits are sent to the fault controller, which
examines and encodes the status word before sending it to
the CPU central controller.  Only status changes are
reported.  Information received by the CPG from the fault
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controller is used for diagnostics, corrective action,
maintenance, and out-of-service markings.

(7)  Matrix Controller .  The matrix controller
interfaces the CPU central controller with the TDMXs.  The
matrix transmit controller processes CPU central controller
commands for the TDMXs; the receive controller processes the
status returned from the TDMX.

(8)  Sender/Special Devices Controller .  This
controller enables the CPU central controller to transmit
data to the following devices and functions:

(a)  Master timing generator.

(b)  Intercept recorder.

(c)  EUB selector.

(d)  Test-generator controller.

(e)  20 Hz generator.

(f)  Type II modem.

(g)  CVSDs in CEG.

(h)  TGM synchronization commands.

(i)  TDMF configuration.

(j)  DTG configuration.

(k)  TSB.

(l)  SPDVD/REMFM loop test.

(m)  REMFM bit test.

(n)  Switch-loop-common equipment MUX/DEMUX.

(o)  CBU-CVSD rate change.

(9)  Test Generator Controller .  The TGC provides a
test interface between the CPG and all controllers
(including the TGC) of the SCG.  Functionally, the TGC is
built-in-test equipment used on a noninterfering basis to
test and monitor the operability of each SCG controller.
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(10)  CPU Central Controller .  The CPU central
controller transfers data between SCG device controllers and
the CPG.  Data from the CPG is not stored in the CPU central
controller, but is clocked directly from the CIC-11
interface adapter into the device controllers.  Data to the
CPG also comes directly from the device controllers through
the CIC-11 interface adapter to the CPG.  The CPU central
controller allows only data transfers to and from device
controllers enabled by the CPG.

(11)  Switch Timing .  Timing circuits provide all
clock signals required to operate the circuit switch.  They
consist of one MTG, three LTGs, and one timing generator;
all are redundant.  The MTG generates four basic timing
signals derived from a precision crystal oscillator, which
is in the MTG oscillator assembly, which, in turn, is phase-
locked to a more accurate source.

(a)  The timing signals are slaved to the FRO
or to one of four recovered clocks from predetermined DTGs
(1, 2, 16, or 17).  In the event of a degradation or failure
in the primary MTG, the backup is used to maintain clock
frequency continuity.  Normally, timing will be derived from
the FRO.  If the FRO is not available, the output of the MTG
is forwarded to LTGs.

(b)  The MTG consists of six modules and two
precision VCOs.  The controller circuit, together with the
MTG oscillator assembly, generates 12.288-MHz square waves,
which are forwarded to the synthesizer circuits.  They use
this input to generate 18.432- and 16.384-MHz square waves
and 100-Hz synchronization pulses.

(c)  LTGs provide the required output clock
frequencies for circuit-switched operation.  The output
clocks are derived from 12.288, 16.384, and 18.432 MHz input
from the MTG.  The 100-Hz synchronization input is used to
synchronize the LTGs.  All LTGs are redundant.

(d)  The digital switching equipment contains
two LTGs, one red and the other black.  The red LTG provides
the clock frequency for unencrypted, secure-call,
processing.  The black LTG provides the clock frequencies
for encrypted, or nonsecure, call processing.

(e)  The timing generator is used to derive
low-frequency timing signals by counting down from a 4-kHz
clock, provided by the LTG.



CJCSM 6231.02A
1 August 1998

II-B-8

(f)  Automatic switchover from the primary MTG
to the backup occurs under either of the following
conditions:  (1) the fault detection circuits detect a
frequency fault, or (2) the out-of-synchronization alarm
circuit in the controller card detects a control voltage
disorder in the MTG oscillator assembly.  Automatic
switchover from the primary LTG to the backup occurs when a
fault is detected in the LTG.  Under LTG switchover, the LTG
receives its input from the backup MTG distribution driver.

(g)  COMSEC equipment is located in the CEF
HGF-85 and trunk encryption module assembly racks.  The CEF
houses six KG-81/94 TEDs.  The trunk-encryption module
assembly rack contains nine KG-94/KG-194 TEDs and three
HGF-94assemblies.  (See Table II-9.)  

(h)  There are two TDSGMs in the shelter that
provide digital circuit-switched functions and interface
connections to lines and trunks.  TDSGMs provide external
terminations for digital loops, DTGs, and analog loops and
trunks via DLTUs.

Table II-9.  AN/TTC-39A(V)4 HGF-85 Equipment Complement

             Equipment Quantity

Key Variable Generator, KG-83  2

LKG, KG-82 32

TED, KG-94 or KG-194 15

TUNA, HGF-91  2

Trunk Encryption Module  1

HGF-94  3

Control Unit, HGX-82  4

AKDC, HGX-83A  2

Interface Control Units, HGX-84 2 1/

          
1/  Two additional HGX-84s are mounted in the HGF-85 CEF.

5.  DLTUs .  Analog lines interface to the digital matrix by
means of seven DLTUs.  Five types of DLTUs are used to
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terminate local analog loops and trunks.  The NATO interface
LTU (NILTU) is used as a remote NATO analog interface in the
LTU, CV-4180(V)2/T.  Following is a short description of
these DLTUs.  (See Tables II-10 and II-11 for listings of
the switches' DTLUs and terminal equipment types,
respectively.)

a.  Four-Wire LTU (4WLTU) .  The 4WLTU has four circuits
for terminating a variety of 4-wire analog loops and trunks.

b.  Two-Wire LTU (2WLTU) .  The 2WLTU has four circuits
for terminating 2-wire common-battery loops and trunks.

c.  Twenty Hertz/Contact Closure LTU (TCLTU) .  The TCLTU
has two circuits for terminating 20-Hz ring-down and dc
closure trunks.

d.  Multifrequency LTU (MFLTU) .  The MFLTU has two
circuits for terminating DSN trunks that use SF supervision
and MF, DTMF, or dial-pulse signaling.  The MFLTU also
terminates other trunks that use SF supervision (such as
commercial offices).

e.  E&M LTU (EMLTU) .  The ear and mouth (E&M) LTU
contains two circuits per PCB for terminating 6-wire E&M
trunks.

f.  DLPMA .  The DLPMA has four circuits for terminating
digital telephones.

g.  NATO Interface LTU (NILTU) .  Each NILTU has two
circuits for terminating NATO analog trunks.  The NILTU is
normally located externally to the switch in the LTU CV-
4180(V)2/T.  (See paragraph 17, Chapter VII.)  

6.  Fiber Optic Accommodation .  The switch has been wired to
accommodate a future DTG interface to the fiber optic
transmission system (FOTS).  When the interface is
operational, fiber optic modems (FOMs) will be added.  

7.  Programmed Features .  Following are AN/TTC-39A(V)4
features not covered in Appendix A, Subsection B.

a.  Numbering Plan .  Each subscriber uses the same
7-digit numbering plan used by MSE.  (See Chapter III,
paragraph 2 for detailed discussion of numbering plans.) 
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Table II-10.  AN/TTC-39A(V)4 Local External Subscribers

   

7\SH /78 DQG /LQH 7\SH &DUGV 7HUPLQDWLRQV

�:/78
�� 7$�����7$�����7$���� �/% 	 &%�
��� $1�77&���� 6%�����$ �FRQILUPDWLRQ VLJQDOLQJ
��� $1�77&���� 6%�����$ �WRQH�EXUVW VLJQDOLQJ�
��� 77&����9�� 7<&���$ �DQDORJ LQWHUVZLWFK WUXQNV�
��� &9���������� �FRQYHUWHU WUXQNV�
��� 6%����� ���GLJLW 3%; WUXQNV�
��� $1�77&��� ���GLJLW 3%; WUXQNV�
��� 6%����� WUXQNV ������+] ULQJ�GRZQ�
��� 6%����� WUXQNV ������+] GLDO SXOVH�

�� ��

�:/78
�� 7$�����:(&2 ���� �� :� &%� GLDO SXOVH�
�� :(&2 �����7$����� 7$���� ��:� &%� '70)�
�� 7$���� ��:� &%�
��� $1�77&������� ��:� &%� GLDO SXOVH�

� ��

(0/78
��� &RPPHUFLDO �(	0� 0)� ZLQN VWDUW�
��� &RPPHUFLDO �(	0� '3� ZLQN VWDUW�
��� &RPPHUFLDO �(	0� '3� WLPHG VWDUW�

� � ��

0)/78
��� '61 31,' DFFHVV OLQH
��� '61 0) ��� QRQFRQILUPDWLRQ
��� :(&2 ��� �6)� GLDO SXOVH�
��� $1�77&��� �67 WUXQN�
��� $QDORJ 1$72 YLD 1,8 �&9������
��� &RPPHUFLDO �6)� GLDO SXOVH�
��� '61 �0) ��� QRQFRQILUPDWLRQ�

� �

7&/78
��� 7$���� ����+] ULQJ�GRZQ ORRS�
��� 6%������ ����+] ULQJ�GRZQ WUXQN�
��� &RPPHUFLDO �GF FORVXUH�

� ��

'/30$
��� '697
��� '197

�� ���

7RWDO ORFDO �VLQJOH FKDQQHO� WHUPLQDWLRQV SRVVLEOH ���

          
1/  EMLTU card uses 4 terminations to connect two 6-wire     
    E&M trunks.
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Table II-11.  AN/TTC-39A(V)4 Terminal Equipment Types

Terminal Type Name Quantity

Signaling Equipment And Pooled Equipment

108
110
113
114
117
118
119
120
121
122
123

Routing Signaling Buffer (RSB)
DIBTS Buffer (DSB)
Digital Receiver
570-Hz Test Card
Digital Trunk Signaling Buffer
Digital Signaling Channel
Loop Group Signaling Channel
Conference Bridge
CSP
RCSP
Loop Key Generator (KG-82)

 3
    8 1 /

20
 1

   20 1 /
 

 5
 6

  1 
 4
32

Other Equipment

125
127
128
129
131
132
133
134
135
136
137
138
139
140
141
142
143

TDMM
Digital Signal Generator (DSG)
Nine-Channel Mux/Demux (NCMD)
TTY Controller
Local VDT Controller (LVDTC)
Mag Tape Unit Controller
Switching Controller A
Switching Controller B
COMSEC Controller A
COMSEC Controller B
Signaling Buffer Controller A
Signaling Buffer Controller B
PPI
DTG
Switch Mux/Demux (SMD)
Loop Mux/Demux (LMD)
Remote VDT Controller (RVDTC)

16
 2
72
 1
 1
 1
 1
 1
 1
 1
 1
 1
 1
30
15
 5
 1

          
1/  As delivered

b.  Routing .  The AN/TTC-39A(V)4 uses the common
baseline software, which operates using flood search
routing.  (See subsection 2, Section D for a discussion of
flood-search routing.)  The AN/TTC-39A(V)4 can use
deterministic routing also to override flood-search routing
to external switches, such as SB-3614, SB-3865, and
AN/TTC-42, which cannot process the MSE numbering plan.
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c.  Trunk Selection .  The AN/TTC-39A(V)4 selects a route
between the subscriber and called party by identifying a
trunk-group cluster at each switch.  Prefix codes and
internal or traveling classmarks determine the subsequent
selection of the specified trunks within that cluster. 

d.  Service Management Features .  Since the
AN/TTC-39A(V)4 is a flood search-based switch, the related
features in Subsection 2, Section D apply for affiliation
process, subscriber profiles, preaffiliation, blacklist, and
duplication.

8.  External Connections to the AN/TTC-39A(V)4

a.  Field Cables 1 and 2 of the ALTG connect to the 
ALCG patch panel to provide access to analog subscriber
lines that use analog line conditioning.

b.  Field Cables 3-5 provide card slots, which allow
DLTUs with two circuits per card, access to analog
subscriber lines.  Field Cables 6-8 are hardwired from the
ALTG SEP to the ALTG's FIELD CABLE side.  Field Cables 6-8
do not provide paired card slots.   If two circuits per card
DLTUs are used in these cables, two of the four circuits of
the card slot are not available at the patch panel and SEP.

c.  Tables II-12 and II-13 provide details on the field
cable connections to the TDSGM and ALTG nest assemblies
respectively. 

9.  Card Locations .  Tables II-14 through II-27 list the PCB
and NCMD and associated terminal assignment locations for
the AN/TTC-39A(V)4 and AN/TTC-39D.  Where differences exist
between the two variants, they are so noted.

10.  Location Nomenclature .  Printed circuit card locations
are indicated by equipment group (TDSGM, CEG, ALTG).  The
reference designation defines the position of the card
within the group.  The reference designation consists of the
letter A, followed by three digits.  The first digit defines
the card nest level within the equipment group, not counting
patch panels; row 1 is the highest level within the group. 
The next two digits define the card slots within the nest. 
Some cards take up two slots; locations of these cards are
listed by two reference designations separated by a dash.
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Table II-12. TDSGM 1 and TDSGM 2 Nest Assemblies

Field Cable
Number

Terminal Number
on Patch Panel

Row and Slot Number
in Card Nest

1 T01, T02, T03, T04 A303

1 T05, T06, T07, T08    A304 1 /

1 T09, T10, T11, T12 A305

2 T01, T02, T03, T04 A307

2 T05, T06, T07, T08 A308

2 T09, T10, T11, T12 A309

3 T01, T02, T03, T04 A311

3 T05, T06, T07, T08 A312

3 T09, T10, T11, T12 A313

4 T01, T02, T03, T04 A315

4 T05, T06, T07, T08 A316

4 T09, T10, T11, T12 A317

5 T01, T02, T03, T04 A321

5 T05, T06, T07, T08 A322

5 T09, T10, T11, T12 A323

6 T01, T02, T03, T04 A325

6 T05, T06, T07, T08 A326

6 T09, T10, T11, T12 A327

          
1/ In TDSGM 1 a 4WLTU is installed in location A304 for
RCSP1 and 2 voice ports.



CJCSM 6231.02A
1 August 1998

II-B-14

T
a

b
le

 I
I-

1
3

. 
 A

L
T

G
 N

e
st

 A
ss

e
m

b
ly

)
LH
OG

&
D
E
OH

1
X
P
E
H
U

7
H
UP

LQ
D
O
1
X
P
E
H
U
R
Q

3
D
WF
K
3
D
Q
H
O

5
R
Z
D
Q
G

6
OR
W
LQ
&
D
UG

1
H
V
W

)
LH
OG

&
D
E
OH

1
X
P
E
H
U

7
H
UP

LQ
D
O
1
X
P
E
H
U
R
Q

3
D
WF
K
3
D
Q
H
O

5
R
Z
D
Q
G

6
OR
W
LQ

&
D
UG

1
H
V
W

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�
�
7
�
�
�
7
�
�

$
�
�
�

�
7
�
�
�
7
�
�

$
�
�
�



CJCSM 6231.02A
1 August 1998

II-B-15

Table II-14.  Scanner-Related Card Locations

Equipment
Function

Unit
Number

Frame or Module
Location

Reference 
Designation

Card
Type

'LJLWDO
6FDQQHU

� 7'6*0 � �7'00 ������ $���
$���

'6&1$
'6&1%

� 7'6*0 � �7'00 ������ $���
$���

'6&1$
'6&1%

� 7'6*0 � �7'00 ������ $���
$���

'6&1$
'6&1%

� 7'6*0 � �7'00 ��������� $���
$���

'6&1$
'6&1%

� &(* �7'00 ��������� $���
$���

'6&1$
'6&1%

Table II-15.  CEM/Peripheral Control Card Assignments
  

Card Type Associated
Equipment

Reference
 Designation

Control Electronics Nest

CAPLP -- A112
A114

CAP 1 Switches A105

CAP 2 Lamps A113

CLTU 1 CPU 1
CPU 2

A117
A118

CLTU 2 CPU 1
CPU 2

A116
A115

CLTU 3 -- A103
A106

CLTU 4 -- A107

CLTU 5 CPU 1
CPU 2

A109
A108

CLTU 6 Controller A
Controller B

A110
A111
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Card Type Associated
Equipment

Reference
 Designation

II-B-16

IOEIX CPU 1
CPU 2

A137
A135

RST 1 CPU 1
CPU 2

A122
A120

VDU-9 CPU 1
CPU 2

A121
A119

CPG Controller Nest

VTTYC TTY A317

VTTYC Local VDT A319

VTTYC Remote VDT A321

IOSL Floppy Drive A A322

IOSL Floppy Drive B A324

COMSA
COMSB

COMSEC
Controller A

A327
A328

COMSA
COMSB

COMSEC
Controller B

A330
A331

VTTYC RSS (Transmit) A335 

VTTYC RSS (Receive) A336 

STDIS Timing Distribution A341

SBCC Signaling Buffer
Controller A

A333

SBCC Signaling Buffer
Controller B

A334

RST-1 CPU-1 A339

RST-1 CPU 2 A340
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 Table II-16.  CEG Controller Card Locations

Equipment
Function

Unit Number Location
Designation

Card Type

Receiver 
Controller

A
B

A329
A429

RCTLR
RCTLR

Fault
 Controller

A

B

A307
A308
A309
A310

A407
A408
A409
A410

FLTCB
FLTCB
FLTCA
DRREC

FLTCB
FLTCB
FLTCA
DRREC

Test Generator
Controller

A

B

A317
A318
A319

A417
A418
A419

TSTCC
TSTCB
TSTCA

TSTCC
TSTCB
TSTCA

Scanner Controller A

B

A316

A416

SCNRC

SCNRC

Special 
Devices 

Controller

A

B

A330
A331

A430
A431

SPDVA
DRREC

SPDVA
DRREC

Sender Controller A

B

A332
A333

A432
A433

SENDC
DRREC

SENDC
DRREC

CPU Central
Controller

A

B

A322
A323
A328

A422
A423
A428

CPUCA
CPUCB
CPUCC

CPUCA
CPUCB
CPUCC
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Equipment
Function

Unit Number Location
Designation

Card Type

II-B-18

Matrix Controller
 (Transmit)

A

B

A311
A312

A411
A412

MXXCB
MXXCA

MXXCB
MXXCA

Matrix Controller
 (Receive)

A

B

A313
A314
A315

A413
A414
A415

MXRCB
MXRCA
MCLDR

MXRCB
MXRCA
MCLDR
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Table II-17.  TDMX Terminal Address vs. Associated Loop Modem/DLTU Locations
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Table II-17.  (Cont'd)

7(50,1$/ $''5(66
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1/  The MFLTU and TCLTU cards will work in these slots, but because they are 
    packaged with only two circuits per card, the other two terminations will 
    be unused.
2/  The MFLTU and TCLTU (TT 44 only) will work in these slots, but because they 
    are packaged with only two circu its per card, the other two terminations will
    be unused.  The 2WLTU and TCLTU (TTs 12 & 43) cannot be used on TDSGM 2 bec ause
    the 90- volt, 20-Hz ring signal is not available.
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Table II-18.  TDMX-Related Card Locations

     TDMM/TDMF Number

TDSGM1 TDSGM2 TDMF Card
Reference

Designation

LINT n Card Ref.
Designation

(n= TDSGM Number) 

1 7 A501 A502

2 8 A504 A505

3 9 A508 A509

4 10 A513 A514

5 11 A515 A517

6 12 A516 A519

13 15 A510 A502

14 -- A503 A505

18 -- A506 A509

Table II-19.  Timing-Related Card Locations

Function Unit
Number

Frame
 Location

Reference
Designation

 Card
 Type

7'6*0 /7* �5HG� $

%

� SHU 7'6*0

� SHU 7'6*0

$���

$���

/7$

/7$

7'6*0 /7* �%ODFN� $

%

� SHU 7'6*0

� SHU 7'6*0

$���

$���

/7$

/7$

/7* %XIIHU �5HG� �� � SHU 7'6*0 $���

$���

$���

$���

$���

/7%)

/7%)

/7%)

/7%)

/7%)

&(* /7* $

%

&(*

&(*

$���

$���

/7

/7

7LPLQJ *HQHUDWRU $

%

&(*

&(*

$���

$���

67*(1

67*(1

$/7* /7* �5HG� $

%

$/7*

$/7*

$���

$���

/7$

/7$

$/7* /7* �%ODFN� $

%

$/7*

$/7*

$���

$���

/7$

/7$
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Function Unit
Number

Frame
 Location

Reference
Designation

 Card
 Type

II-B-23
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/7%)

/RRS &ORFN $/7*

/RRS

&DEOH

�

�

�

�

�

�

�

�

7'6*0 �

/RRS

&DEOH

�

�

�

�

�

�

7'6*0 �

/RRS

&DEOH

�

�

�

�

�

�

$/7*

$/7*

$/7*

$/7*

$/7*

$/7*

$/7*

$/7*

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

/3&/.

/3&/.

/3&/.

/3&/.

/3&/.

/3&/.

/3&/.

/3&/.

/3&/.

/3&/.

/3&/.

/3&/.

/3&/.

/3&/.

/3&/.

/3&/.

/3&/.

/3&/.

/3&/.

/3&/.
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1/  The MTG assemblies are mounted one above the other in    
    slots A718 through A724.  The primary MTG oscillator     
    assembly is the top assembly, and the backup MTG         
    assembly is the bottom assembly.

Table II-20.  Digital Receivers and Signal Generators-Card
Locations versus TDMF/COM EQ and LDI Locations

$VVRFLDWHG 7'0)�&20

(4 &DUG /RFDWLRQ

$VVRFLDWHG

/',

&DUG

/RFDWLRQ

(TXLSPHQW

)XQFWLRQ

8QLW

1XPEHU

'5 RU '6*

5HI

'HVLJ

7'6*0�'6*

1XPEHU

&DUG

5HI

'HVLJ

7'6*0

1XPEHU

&DUG

5HI

'LJLWDO

5HFHLYHU

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

��

��

��

��

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

$��� 	 $���

$��� 	 $���

$��� 	 $���

$��� 	 $���

$��� 	 $���

$��� 	 $���

$���

$���

$���

$��� 	 $���

$���

$���

$���

$��� 	 $���

$���

$���

$���

$���

$���

$���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

'LJLWDO

6LJQDO

*HQHUDWRU

�

�

$���

$���

$���

$���

'6,*$

'6*��

��� NESV� ��

'6,*$

'6*��

��� NESV� ��

          
1/  The AN/TTC-39A(V)4 also uses DSG32 (32 kbps).
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Table II-21.  TGM/DTG-Related Equipment

DTG Number

Equipment
Function

TDSGM 1 TDSGM 2 Card
Reference

Designation

Card
Type

1/

*URXS 0RGHP �

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

*30'0

*30'0

*30'0

*30'0

*30'0

*30'0

*30'0

*30'0

*30'0

*30'0

*30'0

*30'0

*30'0

*30'0

'1*30

&DEOH 'ULYHU

0RGHP *0

����� ����� $��� &'0*%

7UDQVPLVVLRQ

*URXS

0RGXOH�2UGHUZLUH

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

7*02:

7*02:

7*02:

7*02:

7*02:

7*02:

7*02:

7*02:

7*02:

7*02:

7*02:

7*02:

7*02:

7*02:

'17*0

          
1/ For a digital NATO cable interface DTG (not

AN/TTC-39A(V)4), the GPNGPM card and the TGMOW card are
replaced by a DNTGM card.
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Table II-22.  Equipment Function Vs. Associated Line Driver  
                                   Interface Locations

/', /RFDWLRQ 7'00

(TXLSPHQW

)XQFWLRQ

$VVRFLDWHG

/', 1XPEHU

)UDPH 5HIHUHQFH

'HVLJQDWLRQ

1XPEHU $VVRFLDWHG

7'0)

5HIHUHQFH

'HVLJQDWLRQ

7LPH 'LYLVLRQ 6ZLWFKLQJ *URXS 0RGLILHG �7'6*0�

/.* �%ODFN�

� WR ��

�� WR ��

�

��

7'6*0 �

7'6*0 �

$���

$���

��

��

$���

$���

/.* �5HG�

� WR �

� WR ��

�� WR ��

�� WR ��

�

�

��

��

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

$���

$���

$���

$���

�

�

�

�

$���

$���

$���

$���

'LJLWDO 5HFHLYHU

� WR �

�

�

�

��

��

��

��

��

��

��

��

��

��

��

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

7'6*0 �

7'6*0 �

�

�

�

�

�

�

7'6*0 �

�

�

�

�

�

�

$���

$���

�

�

�

�

�

�

$���

�

�

�

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

��

��

��

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

���� +] 7HVW &DUG � 7'6*0 � $��� �� $���

'697

6KHOWHU '697 �� 7'6*0 � $��� � $���

&63 7'0;

9RLFH�6LJQDOLQJ

3RUWV

��

��

�&(*�

7'6*0 �

&(*

$���

$���

��

��

��

$���
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/', /RFDWLRQ 7'00

(TXLSPHQW

)XQFWLRQ

$VVRFLDWHG

/', 1XPEHU

)UDPH 5HIHUHQFH

'HVLJQDWLRQ

1XPEHU $VVRFLDWHG

7'0)

5HIHUHQFH

'HVLJQDWLRQ

/78 �$/7*�

����

�����

�����

�����

�����

�����

�����

�

�

��

��

�

�

��

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

$���

$���

$���

$���

$���

$���

$���

��

��

��

��

��

��

��

$���

$���

$���

$���

$���

$���

$���

566' �6HH 1RWH�

������������

�����������'7$

�

��

7'6*0 �

7'6*0 �

$���

$���

�

��

$���

$���

$X[LOOLDU\ /LQH 7HUPLQDWLRQ *URXS

566

�6HH 1RWH�

���

���

�����'7$

�

�

�

$/7*

$/7*

$/7*

$���

$���

$���

��

��

��

��

��

��

/78 �$/7*�

����

�����

�����

�����

�����

�

�

�

�

�

$/7*

$/7*

$/7*

$/7*

$/7*

$���

$���

$���

$���

$���

��

��

��

��

��

��

��

��

��

��

          
1/  RSSD equipment applies only to AN/TTC-39D.



CJCSM 6231.02A
1 August 1998

II-B-28

Table II-23.  I/O Interface Cards

&DUG )XQFWLRQ $VVRFLDWHG &38

RU &RQWUROOHU

)UDPH

/RFDWLRQ

5HIHUHQFH

'HVLJQDWLRQ

&DUG 7\SH

&RQWURO

7UDQVIHU

/RJLF ,�2

&38 �

&38 �

&$3�&(0

&$3�&(0

$���

$���

9'8��

9'8��

/RFDO 9'7 �� &3* &75/ $��� 977<&

5HPRWH 9'7 �� &3* &75/ $��� 977<&

5HVLVWLYH

7HUPLQDWLRQ

&38 �

&38 �

&$3�&(0

&$3�&(0

$���

$���

567��

567��

6&* ,2;

$GDSWHU

&38 � 6&* $

6&* %

&(*

&(*

$���

$���

&,&��

&,&��

&38 � 6&* $

6&* %

&(*

&(*

$���

$���

&,&��

&,&��

6%& ,2(�,2;

$GDSWHU

&38 � 5HTXHVW DQG

'DWD

&$3�&(0 $��� ,2(�; ��

&38 � 5HTXHVW DQG

'DWD

&$3�&(0 $��� ,2(�; ��

          
1/  Card slots A136 and 138 have no circuit cards            
    installed.  As fault isolation procedures are            
    performed, operators should ignore any references to     
    there being IOE or IOX cards in those slots.
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Table II-24.  Trunk Signaling Buffers and Related Type II
Modems

Type II Modem

8QLW��

1XPEHU

7'6*

1XPEHU

&DUG

5HI 'HV

7'0;

$GGUHVV

8QLW

1XPEHU

)UDPH 5HIHUHQFH

'HVLJQDWLRQ

�

�

���

���

�

�

�

�

�

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$�����

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

�����

1�$

1�$

�

�

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

$/7*

$/7*

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

$����$����$���

$����$����$���

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

1�$

          
1/  Unit number for DSB and TSB
2/  These units may be analog or digital.  All other units are
    digital only.
3/  Slot A534 must not be populated.
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Table II-25.  Miscellaneous Equipment-Card Locations

Equipment
Function

Unit
Number

Frame
Location

Reference
Designation

Card 
Type

(VVHQWLDO 8VHU %\SDVV

6HOHFWRU

� &(*

&(*

$���

$���

(8%6$

(8%6%

,QWHUFHSW

5HFRUGHU

�

�

&(*

&(*

&(*

&(*

&(*

&(*

$���

$���

$���

$���

$���

$���

,17&3

0(60�

0(60�

,17&3

0(60�

0(60�

&RQIHUHQFH

%ULGJH

� DQG �

� DQG �

� DQG �

7'6*0 �

7'6*0 �

7'6*0 �

$���

$���

$���

&%8

&%8

&%8

&96'V IRU

&RQIHUHQFH

%ULGJHV

� DQG �

� DQG �

� DQG �

7'6*0 �

7'6*0 �

7'6*0 �

$���

$���

$���

&96'$

&96'$

&96'$

7LPLQJ

'LVWULEXWLRQ

�� &3*

$/7*

7'6*0 �

$���

$���

$���

67',6

67',6

67',6

5HPRWH )DXOW

0XOWLSOH[HU

���

���

7'6*0 �

7'6*0 �

$����$���

$����$���

$����$���

$����$���

5(0)0

5(0)0

5HPRWH 6SHFLDO

'HYLFHV

'HPXOWLSOH[HU

�� 7'6*0 �

7'6*0 �

$����$���

$����$���

63'9&�63'9%

63'9&�63'9%

'697 �����

��

&(* $��� ',/3$ RU '/30$

���+] *HQHUDWRU $

%

&(*

&(*

$����$���

$����$���

�� +=*

�� +=*

���+] *HQHUDWRU

&URVVRYHU

�� &(* $��� �� +=;

����+] 7HVW &DUG �� &(* $��� ���7&

'6', �����

��

7'6*0 � $���

$���

'(&38

'(,17

          
1/  Designations listed are TDSGM terminal addresses. 
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Table II-26.  Mux/Demux Card Locations and Associated
Terminal Assignments

)XQFWLRQ 8QLW

1XPEHU

&DUG /RFDWLRQ

&DUG 7\SH $VVRFLDWHG (TXLSPHQW�

)XQFWLRQ� RU 7HUPLQDO

$GGUHVV

7'6*0 5HIHUHQFH

'HVLJQDWLRQ

�

�

�

�

�

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

$/7*

$���

$���

$���

$���

$���

6:08;

6:08;

6:08;

6:08;

6:08;

����� 72 �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

�

�

�

�

�

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

$/7*

$���

$���

$���

$���

$���

6:'0;

6:'0;

6:'0;

6:'0;

6:'0;

����� WR �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

/RRS

0X[

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

7'0)

7'0)

7'0)

7'0)

7'0)

7'0)

7'0)

7'0)

7'0)

7'0)

7'0)

7'0)

����� WR �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

6ZLWFK

0X[

�&RPP

(T�

/RRS

'HPX[

7'6*0 �

7'6*0 �

7'6*0 �

$���

$���

$���

6:08;

6:08;

6:08;

����� WR �����

����� WR �����

����� WR �����



Table II-26.  (Cont'd)

CJCSM 6231.02A
1 August 1998

)XQFWLRQ 8QLW

1XPEHU

&DUG /RFDWLRQ

&DUG 7\SH $VVRFLDWHG (TXLSPHQW�

)XQFWLRQ� RU 7HUPLQDO

$GGUHVV

7'6*0 5HIHUHQFH

'HVLJQDWLRQ

II-B-32

6ZLWFK

'HPX[

6ZLWFK

0X[

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

$���

7'0)

7'0)

7'0)

7'0)

7'0)

7'0)

7'0)

7'0)

7'0)

7'0)

7'0)

7'0)

����� 72 �����

����� 72 �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

����� WR �����

6ZLWFK

'HPX[

�&RPP (T�

��

��

��

7'6*0 �

7'6*0 �

7'6*0 �

$���

$���

$���

6:'0;

6:'0;

6:'0;

����� WR �����

����� WR �����

����� WR �����

5HPRWH 6%&

0X[�'HPX[

$

%

$

%

7'6*0 �

7'6*0 �

7'6*0 �

7'6*0 �

$���

$���

$���
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Table II-27. Nine Channel Mux/Demux Locations vs. Associated
Terminal Assignments

  TDSGM
 Number

NCMD
Number

Associated TDMX
Terminal
Location

 

TDMF Reference
Designation

1 1
2
3
4
5
6

01-08 to 01-16
01-17 to 01-25
01-26 to 01-34
01-35 to 01-43
01-44 to 01-52
01-53 to 01-61

A501
A501
A501
A501
A501
A501

1 7
8
9

10
11
12

02-08 to 02-16
02-17 to 02-25
02-26 to 02-34
02-35 to 02-43
02-44 to 02-52

 02-53 to 02-61 

A504
A504
A504
A504
A504
A504

1 13
14
15
16
17
18

03-08 to 03-16
03-17 to 03-25
03-26 to 03-34
03-35 to 03-43
03-44 to 03-52
03-53 to 03-61

A508
A508
A508
A508
A508
A508

1 19
20
21
22
23
24

04-08 to 04-16
04-17 to 04-25
04-26 to 04-34
04-35 to 04-43
04-44 to 04-52
04-53 to 04-61

A513
A513
A513
A513
A513
A513

1 25
26
27
28
29
30

05-08 to 05-16
05-17 to 05-25
05-26 to 05-34
05-35 to 05-43
05-44 to 05-52
05-53 to 05-61

A515
A515
A515
A515
A515
A515

1 31
32
33
34
35
36

06-08 to 06-16
06-17 to 06-25
06-26 to 06-34
06-35 to 06-43
06-44 to 06-52
06-53 to 06-61

A516
A516
A516
A516
A516
A516
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  TDSGM
 Number

NCMD
Number

Associated TDMX
Terminal
Location

 

TDMF Reference
Designation

II-B-36

2 1
2
3
4
5
6

07-08 to 07-16
07-17 to 07-25
07-26 to 07-34
07-35 to 07-43
07-44 to 07-52
07-53 to 07-61

A501
A501
A501
A501
A501
A501

2 7
8
9

10
11
12

08-08 to 08-16
08-17 to 08-25
08-26 to 08-34
08-35 to 08-43
08-44 to 08-52
08-53 to 08-61

A504
A504
A504
A504
A504
A504

2 13
14
15
16
17
18

09-08 to 09-16
09-17 to 09-25
09-25 to 09-34
09-35 to 09-43
09-44 to 09-52
09-53 to 09-61

A508
A508
A508
A508
A508
A508

2 19
20
21
22
23
24

10-08 to 10-16
10-17 to 10-25
10-26 to 10-34
10-35 to 10-43
10-44 to 10-52
10-53 to 10-61

A513
A513
A513
A513
A513
A513

2 25
26
27
28
29
30

11-08 to 11-16
11-17 to 11-25
11-26 to 11-34
11-35 to 11-43
11-44 to 11-52
11-53 to 11-61

A515
A515
A515
A515
A515
A515

2 31
32
33
34
35
36

12-08 to 12-16
12-17 to 12-25
12-26 to 12-34
12-35 to 12-43
12-44 to 12-52
12-53 to 12-61

A516
A516
A516
A516
A516
A516
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SECTION C

AN/TTC-39D DESCRIPTION

1.  Introduction .  Like the AN/TTC-39A(V)4, the AN/TTC-39D
is a product improvement of the AN/TTC-39A(V)1.  The
AN/TTC-39D, with a few exceptions, is identical in design
(hardware and software) to the AN/TTC-39A(V)4 (see
Section C).  Where differences exist between the two
versions they are noted and explained.

2.  System Improvements in the AN/TTC-39D

a.  The AN/TTC-39D is employed by the Army at EAC.

b.  The AN/TTC-39D is equipped similar to the
AN/TTC-39A(V)4, except as follows.

(1)  The switch software includes the NATO digital
interface capability.

(2) The HGF-85 was upgraded to the HGF-87 for data
calls using the TA-1035 or TA-1042A (DNVT).  The HGX-83 was
modified to the HGX-83A for the bulk transfer function only.

c.  The switch has been upgraded with the MSE packet
switch (PS) capability.  (See paragraph 3b(1)(e), Section D
and CJCSM 6231.03.)

3.  Functional Description .  The AN/TTC-39D is a trans-
portable, automatic switching system housed in a modified
S-280B/G shelter.  The switch is designed to interface with
the same systems and switches as the AN/TTC-39A(V)4 (Section
B), except as follows.  Table II-28 is a listing of
AN/TTC-39D terminal allocations.

a.  NATO digital. 

b.  AN/TRC-191 (RAU).

4.  Technical Description .  The AN/TTC-39D is identical to
the AN/TTC-39A(V)4 (Section B) except for the following
major equipment items.

a.  ALTG .  The AN/TTC-39D's ALTG provides the same
interface capabilities as the AN/TTC-39A(V)4.
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Table II-28.  AN/TTC-39D Termination Allocations

Description Quantit
y

External local subscribers-directly connected 
 (60 DLTU terminations on ALTG)

External local (loop MUX/DEMUX) subscribers on
DTG group terminations

Total external local subscribers

  64

176

240

Loop MUX/DEMUX test terminations or DTG
group  terminations

DTG group terminations

Total external terminations

    5

467

712

TSB, NSB, or DSB (only 28 are addressable
LKG (32 plain text and 32 cipher text)
Digital receivers
Scanner test
RSU/DTA (only 7 used, AN/TTC-39D only)
  (reserved in AN/TTC-39A(V)4) 

DSVT (shelter)
CSP, signaling channel, and 2 voice ports
Monitor and test terminations
CBU, terminals assigned for six 5-port bridges
DSDI (CSCE interface)

VDTC--provision for operating with remoted local
VDT
Spare
Spare--connected to LDI terminal
No connection

Total internal terminations

Total TDMX terminals (15 TDMM, 64 local)

  30
  64
  20
    6
  12
  
  

    1
    3
    3
  30
    1

    1
  61
    3
  12

248

960

b.  CPG .  The AN/TTC-39D also includes two additional
VDT controllers for interfacing with the RSSD.

c.  COMSEC Equipment .  COMSEC equipment is located in
the HGF-87 and trunk encryption module (TEM) assembly racks. 
The equipment complement for the HGF-87 rack is the same as
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the AN/TTC-39A(V)4 (HGF-85) except for the availability of
two modified AKDCs (HGX-83A).  (See Table II-9.)

d.  DLTUs .  The composition of DLTUs, in the delivered
configuration, is shown in Table II-29.  (See Table II-10
for the terminal types associated with each DLTU.)  The NATO
analog interface is provided through either the NATO
interface unit (NIU, CV-3478), which is interfaced through
the MFLTU (Terminal Type 39); the NATO analog interface
(NAI, CV-4002), which is interfaced through DPLMAs (Terminal
Type 87); or the NATO interface LTU (NILTU), which is
normally interfaced through the CV-4180 LTU (Terminal
Type 87).  Table II-30 lists the switch's terminal equipment
types. 

e.  Fiber Optic Accommodation .  The switch has been
wired to accommodate a future DTG interface to the FOTS. 
When the interface is operational, 12 FOMs will be added. 
The FOMs will be mounted inside the shelter and behind the
optical SEP.  Each fiber optic cable assembly (FOCA)
connects to a fiber optic bulkhead connector (FOBC)
protruding through the SEP.  The AN/TTC-39D has been
supplied with dummy FOMs.  Six cables from FOMs to TDSGM1
and six cables from FOMs to TDSGM2 are physically in place
and can be connected to a group modem output of the TDSGM
patch panel when the FOMs are available.

f.  Packet Switch .  The PS capability includes two
AN/TYC-20 packet switches and one AN/TYC-19 gateway.  The PS
provides access for six 64 kbps trunks, five 16 kbps trunks,
two X.25 dial-up interfaces, eight X.25 dedicated hosts, and
three IEEE 802.3 LAN interfaces for user access.

Table II-29.  AN/TTC-39D Local External Subscribers

Description Cards Number of Terminations

4WLTU 14  56

2WLTU  5  20

EMLTU  2      8 1 /

MFLTU  2   4

TCLTU  6  12

DLPMA 35 140
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Table II-30.  AN/TTC-39D Terminal Equipment Types

Terminal Type (TT) Name Quantity

Signaling Equipment And Pooled Equipment

106
107
108
109
110
113
114
117
118
119
120
121
122
123

Digital NATO Signaling Buffer
Routing Signaling Buffer
Routing Signaling Channel
NATO Signaling Buffer (DNTSB)
DIBTS Buffer (DSB)
Digital Receiver
570-Hz Test Card
Digital Trunk Signaling Buffer
Digital Signaling Channel
Loop Group Signaling Channel
Conference Bridge
CSP
RCSP
Loop Key Generator (KG-82)

    

      2 1 /
      8 1 /

    20  
   1

     20 1 /
    1 

   5
   6

    1 
   4
  32

Other Equipment

125
127
128
129
131
132
133
134
135
136
137
138
139
140
141
142
143

TDMM
Digital Signal Generator (DSG)
Nine-Channel Mux/Demux (NCMD)
TTY Controller
Local VDT Controller (LVDTC)
Mag Tape Unit Controller
Switching Controller A
Switching Controller B
COMSEC Controller A
COMSEC Controller B
Signaling Buffer Controller A
Signaling Buffer Controller B
PPI
DTG
Switch Mux/Demux (SMD)
Loop Mux/Demux (LMD)
Remote VDT Controller (RVDTC)

  16
   2
  72
   1
   1
   1
   1
   1
   1
   1
   1
   1
   1
  30
  15
   5
   1

          
1/  As delivered

5.  External Connections to the AN/TTC-39D .  Same as the
AN/TTC-39A(V)4 (see paragraph 8, Section B).

6.  Card Locations .  See paragraph 9, Section B and Tables
II-14 to II-27.
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SECTION D

MSE SWITCHING DESCRIPTION

1.  General .  This section is divided into two subsections: 
Subsection 1 is a technical and functional description of
the MSE CSs, and Subsection 2 is a summary of MSE switch
features. 

SUBSECTION 1

MSE CIRCUIT SWITCHES

2.  Introduction .  The MSE system employs three types of
switching assemblages:  the node center switch (NCS),
AN/TTC-47(V); the large extension node switch (LENS), 
AN/TTC-46(V); and the small extension node switch (SENS),
AN/TTC-48(V).  At EAC the LENS and SENS are employed in
conjunction with the AN/TTC-39D.  Notation is made where
differences exist between the design and employment of MSE
switches at EAC and ECB.  In addition, this subsection
describes the switches that are part of the contingency
communications package (CCP).  

3.  NCS AN/TTC-47 Description

a.  Functional Description .  The NCS is used primarily
for automatic tandem switching.  It also provides 24 local
subscribers service for signal command and control.  Figure
II-1 is a functional block diagram of the NCS.  The NCS
provides the principal network interface for the RAU (local
and remote), LENS, and SENS.  The NCS interoperates with the
following equipment:

(1)  AN/TTC-39 series.

(2)  AN/TYC-39 series.

(3)  NATO Analog Interface (STANAG 5040).

(4)  NATO Digital Interface (STANAGs 4206-4212,
4214).

(5)  AN/TTC-42.

(6)  SB-3865.
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b.  Technical Description .  The NCS is fielded in two
assemblages:  switching group/shelter, ON-306/TTC-47(V); and
the operations group/shelter, OL-413/TTC-47(V).  Table II-31
lists the major equipment in the MSE NCS objective
configuration, AN/TTC-47C(V)1. 

Table II-31.  AN/TTC-47C(V)1 Equipment  

        Operations Group
           Assemblage

     Switching Group
        Assemblage

Communication Modem,
 MD-1270

COMSEC Group 
 (1) Dual LKGs, KG-112 (8)
 (2) AKDC, KGX-93A
 (3) TUNA, HGF-96
 (4) TED, KG-194A (15)

RSSD 1 / Timing Group

(1) Modular Power Supply,
      PP-8277
(2) Routing Unit, CP-1997

Time Division Switching
 Group Modified 

Workstation c/o:
 (1) Computer, AN/UYK-86(V)3
 (2) Floppy Drive
 (3) Display & Keyboard
 (4) CSP Headset Control
 (5) Printer

Packet Switch Set c/o:   
  (1) Packet Switch,
      AN/TYC-20
  (2) Packet Gateway,
      AN/TYC-19

Switching Processor Timing Group

LAN Transceiver LAN Transceiver (2)

SHF Radio Control Module
  Mounting

--

1/  Not present when CSR TEP is implemented.

(1)  Switching Group Shelter .  The shelter provides
the external interface and line switching functions
and is populated with the following major equipment:

(a)  TDSGM .  The TDSGM, using the 16-kbps
channel rate, provides external terminations for digital
trunks and loops and DTGs.  The DTG interface can be
assigned in various modularities of 8 or 9 channels, up to a
maximum of 144, from the workstation display terminal and
keyboard under software control.  The TDSGM contains the
equipment necessary to interface with digital loops, trunks,
and groups; combine and decombine individual channels; and
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perform switching between individual terminations. 
Equipment includes a time-division switching matrix, group
and supergroup multiplexers and demultiplexers, line
interfaces, modems, buffers, timing control, the EOW
interface, and BITE.  The NCS employs 2 TDSGM modules to
provide the following 648 digital terminations:

1.  31 packet switch terminations.

2.  8 TSBs.

3.  10 DSBs.

4.  16 DTGs.

5.  20 digital receivers.

6.  24 digital loops.

7.  4 CBUs (20 ports).

8.  8 STANAG 5040 analog interfaces.

9.  14 STANAG 4206-4212, 4214 digital
interfaces.

10.  512 digital matrix terminations.

(b)  Timing Group .  The MSE system uses a voice
digitization rate of 16 kbps and performs the switching
function on these channels in a bit-interleaved format. 
This requires all switches to operate with bit synchro-
nization to maintain bit count integrity (BCI) for support
of the COMSEC equipment.

1.  Bit synchronization is achieved by
employing highly accurate atomic timing standards at each
NCS/LENS.  RAU, SENS, RMC, and subscriber sets acquire
timing from the incoming bit streams provided by the
NCS/LENS.  The NCS/LENS employs an MTG, which derives its
accuracy from the atomic standard. 

2.  The Timing Group consists of an atomic
standard, a master timing group (MTG), and timing circuits. 
The atomic standard is a militarized rubidium beam frequency
and time module.  The module provides frequency accuracy
within ± 2.0 x 10 -11  over a temperature range of -25C to
+60C.  The module uses a rubidium beam tube resonator to
stabilize the output of an ultrastable quartz oscillator to
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provide the output signals from the unit.  Accuracy and
stability of this rubidium standard are determined by the
rubidium atom's atomic resonance.  The interface in the
switch is via the rubidium standard interface card, which
provides signal buffering and frequency synthesis of the
rubidium standard output to a compatible frequency for
phase-locking the MTG.

3.  The MTG employs redundant crystal
oscillators for reliability.  These oscillators exhibit a
long-term aging rate of 1.0 x 10 -9  parts per day and require
annual recalibration by unit-level maintenance personnel.

(c)  Controller Group .  The Controller Group
provides the interface between the switching processor and
the switch devices.  This group consists of a COMSEC
controller, signaling buffer controller (SBC), and a
switching controller.

1.  The COMSEC controller processes and
controls command and status information for the interface
between the switching processor and the COMSEC equipment.

2.  The SBC processes and controls the
data transfer between the switching processor and the
TSB/DSB devices.

3.  The switching controller contains a
central controller and six separate device controllers.  The
central controller provides the common interface between the
switching processor and the device controllers through which
all data, status, and command signals are routed.  The
individual device controllers provide separate interfaces
between the central controller and the devices located in
the TDSGM as follows:

a.  The scanner controller provides
control functions for digital scanners.

b.  The receiver controller provides
control functions for digital receivers.

c.  The matrix controller is a
bidirectional device controller that sends commands from the
central controller to the TDMX and returns status from the
TDMX to the central controller.
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d.  The sender/special devices
controller enables the CPU central controller to transmit
configuration and control data to the TDSGM.

e.  The Fault Controller provides the
control function and collection point for all device BITE
error and status reports returned to the switching processor
for evaluation.

f .  The test generator controller
provides an online diagnostic function for all switching
controllers and the central controller.  All switching
controllers are tested together with the switching
controller.

(d)  COMSEC Group .  The switching shelter is
equipped with 15 TEDs and 1 TUNA (HGF-96), housing 8 dual-
LKGs and 1 modified AKDC (KGX-93A).  The LKG provides
cryptographic support for a variety of terminal equipment. 
Under switch control or manual operation, rack-mounted LKGs
accomplish synchronization, resynchronization, and key
transfers necessary to operate and process end-to-end
encrypted traffic and to encrypt/decrypt traffic between
encrypted (KY-68) and unencrypted (i.e. TA-1042)
terminations.  The TEDs are full-duplex, synchronous devices
used to provide DTG bulk encryption and decryption.  The
AKDC unit interfaces with TEDs and LKGs and provides
automatic key-generation distribution and storage for the
NCS.

(e)  Packet Switch (PS) Set .  The PS capability
of the NCS includes one AN/TYC-20 packet switch and one
AN/TYC-19 gateway.  The PS provides access for five 64-kbps
PS trunks, one 16-kbps X.25 PS dial-up interface, two IEEE
802.3 10-Mbps LAN ports, one 64-kbps gateway trunk, and one
16-kbps X.25 gateway dial-up port.  If the dial-up gateway
port is not used, an additional 64-kbps gateway trunk is
available.

(2)  Operations Group Shelter .  This shelter
provides central processing and operator interface functions
and is populated with the following major equipment:

(a)  Switching Processor .  This processor
serves as the functional interface between the OPG and the
RSSD and the TDSG Controller Group to enable the performance
of all call processing and switch control functions.  These
include such features as conference calls, compressed
dialing, call forwarding, call transfer, DAS, commercial
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network access, and automatic line hunting.  Database
organization within the processor allows for online
integrated BITE monitoring of the CPG through the VDU at the
supervisory position.

(b)  Control/Alarm Panel (CAP) .  The CAP is
equipped with indicators, alarms, and switches that enable
the operator to monitor and control various operations.  The
CAP provides a summary fault-alarm system that presents both
audible and visual alarms when a major system fault is
detected.  The CAP also provides for manual selection on the
call-processing function and allows the EUB function to be
initiated in the event of an NCS processor failure.  

(c)  Super High Frequency (SHF) Radio Set
Control Module .  When installed, this module contains
controls and indicators used to operate and monitor the SHF
radio link.  The module operates with DTG and orderwire
equipment and the externally mast-mounted radio module.

(d)  Transceiver .  This transceiver interfaces
with a transceiver in the Switching Shelter to provide the
workstation to the PS set for configuration and
troubleshooting.

(e)  Workstation .  The workstation consists of
a UNIX-based computer, AN/UYK-86(V)3, floppy disk, display
and keyboard, headset control for the call service position
(CSP) function, and printer.  The workstation serves as the
primary local operator/machine interface to NCS switching
processors.  It combines the functions of the VDU, MTT, and
CSP found in the earlier models.  The printer is used for
maintaining a hard copy output of various switch operations.

(f)   DVOW .  Six DVOW channels are used in the
NCS to provide voice communications between shelters.  The
operator can select either a private channel or any
combination of multiparty conversations.  All DVOW traffic
is encrypted using a KY-57.  A communications modem,
MD-1270, provides the orderwire capabilities.

(g)  DVOW Patch Panel .  This patch panel has
three rows of jacks.  In each row there are 3 jacks in each
group, with a total of 10 groups in the top row and 6 groups
in the bottom row.  In the top row, the first eight groups
are labeled GM/DVOW 1 through 8.  The remaining two are
labeled SHF 1 and SHF 2.  The bottom row is arranged so that
each jack in this row is exactly below the corresponding
jack in the top row.  These six groups of jacks in the
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bottom row are labeled DVOW CHAN 1 through 6.  Lines from
the first eight groups of jacks in the top row go to each of
eight different DTGs in the switching shelter.  Lines from
the SHF 1 and SHF 2 group of jacks go to the SHF 1 and SHF 2
units in the switching shelter.

1.  Each jack in the bottom row lies
directly below the corresponding jack in the top row, and
each of these vertical pair of jacks is through connected. 
A patch cord inserted into the top jack (GM/DVOW) interrupts
the through connection to the bottom jack and connects that
patch cord to the line going out to a DTG in the switching
shelter.  A patch cord inserted into the bottom jack (DVOW
CHAN) interrupts the through connection to the top jack and
connects that patch cord to the line going to the OCU. 
GM/DVOW jacks 7 and 8 are connected to the remaining two of
eight DTGs in the switching shelter.  To use the orderwire
over these DTGs, one of the six DVOW CHAN group of jacks 1
through 6 must be patched to GM/DVOW jacks 7 or 8. 
Table II-32 shows the connections between GM/DVOW jacks on
the OCU patch panel with the DTG/MDTG located in the
switching.

Table II-32.  Patch Panel GM/DVOW Jacks and Related
Switching Shelter DTG/MDTGs

GM/DVOW Number DTG/MDTG Number DVOW CHAN

1 1 1

2 5 2

3 9 3

4 25 4

5 26 5

6 27 6

7 28 N/A

8 16 N/A

2.  When using an orderwire over the SHF
radio, the DTG switch in the switching-shelter patch panel
must be set to SHF and patched to one of the two SHF units. 
On the OCU patch panel, the CLK jack in the OCU channel
going to the DTG must be patched to the CLK jack on the
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selected unit SHF unit to use the OCU clock rate for SHF
transmission.

c.  Switching Shelter Patch Panel .  The patch panel is
located along the curbside wall.  It enables the operator to
perform the following functions:  loop-around for MDTGs and
DTGs; loop-around for digital loops; baseband loop-around
for SHF 1 and 2 radios (if equipped), and MDTGs 25, 26, 27,
and 28; select timing of either internal or recovered MDTGs;
and access manual test and monitoring points for up to three
TDSGM terminations.

(1)  The NCS accommodates 16 DTGs, 15 of which are
encrypted by TEDs.  Typically four of the encrypted DTGs are
used for internodal trunking; six encrypted DTGs are used
for extension switches; and two DTGs, one encrypted (remote
site) and one unencrypted (local), are used as RAU
interfaces.  The remaining DTGs can be used for additional
LENS, SENS, RAUs, and SCC interfaces and to satisfy other
interface requirements, such as EAC and NATO.  Following is
an explanation of the basis of the standard DTG/MDTG
database that is loaded during initialization.

(a)  DTGs 1, 5, and 16 can be multiplexed into
an MDTG or via a GM using the low-speed DTG switch.

(b)  DTG 16 does not have a GM. 

(c)  DTG 9 (local RAU) does not have a TED.

(d)  DTG 5 (SCC) is equipped with a TED but
must be bypassed because the SCC is not equipped with a TED.

(e)  NCS DTGs use a standard conditioned
diphase signaling format.  The GM cards are electronically
strapped for diphase or dipulse by the NCS software.  The
dipulse setting allows the switch to interface with Army
Tactical Communications System (ATACS) assemblages. 

(f)  NCS DTGs are assigned at standard group
and channel rates.  The channel rate is always 16 kbps.  The
standard database tape assigns NCS DTGs at 1,024 kbps; LENS
at 512 kbps; and SENS, RAUs, and SCCs at 256 kbps.  RMCs are
assigned a data rate of 288 kbps.  DTGs may be installed at
group rates of 72 to 2,304 kbps.
  

(g)  Figure II-2 depicts the application of the
standard NCS database.
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(2)  Use of Patch Panel .  Most signaling and data
lines entering the switching shelter pass through the patch
panel.  The panel contains the following equipment:

(a)  MDTG and DTG Jacks

1.  At the top of the patch panel there
are jacks for four MDTGs (CABLE NO. 1 through CABLE NO. 4)
and four DTG cables (CABLE NO. 5 through CABLE NO. 8). 
Cable numbers 1 through 4 handle MDTGs 25, 26, 27, and 28,
respectively; cable numbers 5 through 8 handle DTGs 1, 5, 9,
and 16 and, except for DTG 9, have provision for TED
encryption.  For each MDTG and DTG there are four jacks
arranged in a two-over-two grouping.  The jacks interrupt
the MDTG or DTG receive and transmit lines between the GM
and the connector at the SEP.  The GM receives data from the
field over the left pair of jacks while it transmits data to
the field over the right pair.  However, for the GM to
receive over these lines, a looping plug must be inserted
into the left vertical pair of jacks for receiving and the
right pair for transmitting.  The row of jacks labeled FIELD
provides access to the lines going to the SEP, and the row
of jacks labeled GM provides access to the lines going to
the GMs in the switching matrix.  The location of the GM in
the TDSG card rack and the reference designation of the SEP
jack for each MDTG/DTG are listed in Table II-33.

Table II-33.  MDTG/DTG GM Locations and SEP Jack Reference  
Designations

MDTG/DTG GM Rack Location 1 / SEP Jack

1 TDSG1 A502 A8A5

5 TDSG1 A508 A8A6

9 TDSG1 A514 A8A7

16 TDSG2 A502 A8A8

25 TDSG2 A302 A8A1

26 TDSG2 A307 A8A2

27 TDSG2 A312 A8A3

28 TDSG2 A317 A8A4

1/ Rack Number:  Row Number-Card Slot number.
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2.  Each MDTG has multiplexed on it a
number of DTGs.  Each MDTG used in the NCS and the DTGs that
are multiplexed are listed in Table II-34.  DTGs 1, 5, and
16 can be switched out of the shelter instead of being
multiplexed onto their MDTGs.  Subparagraph (f), below,
describes how these DTGs are selected to become directly
connected DTGs.  The MDTGs normally connect to LOS(V)3
shelters for transmission to remote subscribers.  However,
DTGs normally connect to local shelters, SENS, RAUs, SCCs,
and DNI.  DTG 9 cannot be multiplexed onto an MDTG, and,
because it has no provision for encryption, it can never be
connected to an LOS radio assemblage.  DTG 9 is normally
connected to the local RAU.

Table II-34.  MDTG and Its Multiplexed DTGs

MDTG NO. DTGs Multiplexed onto MDTGs

25    1 1/ , 2, 3, 4

26    5 1/ , 6, 7, 8

27      16 1/ , 17, 18, 19

28 21, 22, 23

          
1/  Low-speed DTG switches permit these DTGs to bypass the   
    MDTG.

(b)  Loop Jacks .  Below the MDTG/DTG jacks are
jacks for the three field cables used in the NCS
configuration.  Each cable has 12 pairs of transmit and
receive lines, plus 2 spares.  In the switching shelter
there are 12 pairs of transmit and receive lines going to
each cable from the switching matrix diphase loop modems,
through the patch panel, and to the SEP.  At the patch panel
each transmit and receive line passes through a pair of
jacks that have a normal through connection.  The two spare
lines in the field cable are connected separately to each
jack in the spare pair.  This spare pair of jacks does not
have a normal through connection.  The jacks in the receive
and transmit lines have their connections interrupted when a
patch cord is inserted into one of the jacks.  A patch cord
inserted into the jack on the FIELD side interrupts the
through connection and connects that patch cord to the line
going out to the SEP.  A patch cord inserted into the jack
on the NETWORK side interrupts the through connection and
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that patch cord to the line going to the switching matrix
diphase loop modem.  Loop cable 3 has been designated as the
NATO group and only 8 of 12 lines are used in this
application.  The location of the diphase modems in the TDSG
card rack and the reference designation of the SEP jack for
each loop cable are listed in Table II-35.

Table II-35.  Loop Cable Diphase Modem Location and
SEP Jack Reference Designations

Loop Cable Number
Diphase Modem

     Rack Location   1/ SEP Jack

1 TDSG1 A526, 28, 30 A8J1

2 TDSG1 A533, 35, 37 A8J2

3  TDSG2 A526, 28, 30 A8J3

          
1/  Rack Number:  Row Number-Card Slot Number.

(c)  Monitor/Test Jacks .  These jacks are
provided for accessing, testing, and monitoring three TDMX
terminals.  The jacks are arranged in three vertical groups
labeled TD1, TD2, and TD3.  The top row of jacks is labeled
SWITCH TEST.  These jacks are on lines going to three
different switch multiplexer input lines that tie into three
separate TDMX terminals.  These jacks have through
connections with the corresponding middle row of jacks.  The
middle row of jacks is labeled SWITCH OUTPUT.  These jacks
are on lines that go to three switch DEMUX output lines
corresponding to the multiplexers connected to the jacks in
the top row.  The last row of jacks is labeled MONITOR, and
each jack is hardwired to the jack above it in the middle
row.  These jacks permit the  patch cord inserted into the
SWITCH TEST jack monitoring of the TDMX DEMUX output line. 
A plug interrupts the through connection to the SWITCH
OUTPUT jack and connects that patch cord to the line going
to the TDMX terminal.  This connection permits a signal to
(1) be inserted into a TDMX terminal through the patch cord;
and (2) use the software, for example, to connect the
inserted signal to any other TDMX terminal.  A patch cord
inserted into the SWITCH OUTPUT jack interrupts the through
connection to the SWITCH TEST and connects that patch cord
to the line going to the TDMX DEMUX output.  These jacks are
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not used by the shelter operators and are not used at
operator and intermediate levels of maintenance.

(d)  Intercom and DNVT Jacks .  A single,
vertical pair of jacks is used for the intercom.  One jack
is connected to one intercom line, and the other jack is
connected to the other intercom line.  These jacks provide a
means of connecting another intercom in parallel with the
existing intercoms so that a patched-in intercom can
communicate with each of the existing intercoms.  The DNVT
jacks consist of a vertical pair that is in the receive line
and another vertical pair that is in the transmit line. 
Each vertical pair of the DNVT jacks has a normal through
connection.  A patch cord inserted into the top jack
interrupts the through to the bottom jack and connects that
patch cord to the line going to the SEP.  A patch cord
inserted into the bottom jack interrupts the through
connection to the top jack and connects that patch cord to
the line to the modem in the switching matrix.

(e)  Timing Source Rotary Switch .  This switch
selects the reference for the MTG from one of three sources: 
the timing standard reference oscillator (installed in the
shelter (switch position labeled MA)), or the frequency
being used on one of two MDTGs (MDTGs 25 or 26) connected to
either another NCS or a LENS.  When MDTGs 25 or 26 are being
used as the timing source, they cannot be used as an SHF
link, since timing cannot be recovered over an SHF link. 
Normally the switch is set in the MA position so that the
timing standard reference oscillator is used as the
frequency reference source.

(f)  Low-Speed DTG Switches .  These switches
permit the three local DTGs (1, 5, and 16) to bypass their
associated MDTGs and be directly transmitted out of the
switching shelter.  With the switches set at the bottom
position (MUX), DTG 1 is multiplexed onto MDTG 25, DTG 5 is
multiplexed onto MDTG 26, and DTG 16 is multiplexed onto
MDTG 27.  With the switches set to the top position (NGM or
GM), DTGs 1, 5, and 16 are directly connected to the SEP.

(g)  SHF 1 and SHF 2 Jacks .  Separate transmit,
receive, and clock lines from the SHF 1 and SHF 2 equipment
installed in the operations shelter are connected to groups
of jacks.  These lines must be patched into the jacks
associated with one of the four DTG selector switches on the
patch panel that allow for the transmission and reception of
that DTG line over the SHF equipment, as described in
subparagraph (i) below.
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(h)  TED Bypass Jacks .  These jacks permit
bypassing the TED equipment on DTGs 1 and 5.  Each of the
two DTGs has a pair of through-connected jacks in their
receive, transmit, and clock lines (labeled MODEM SIDE)
going from the modem to the TED.  The two DTGs also have a
pair of through-connected jacks in their receive, transmit,
and clock lines (labeled SWITCH SIDE) going from the TED to
the switch.  With no patching of the TED BYPASS jacks, a
signal on the DTG line between the modem and the TED (MODEM
SIDE) is ciphered text either going into the TED to be
deciphered or leaving the TED after being ciphered.  The
signal on the DTG line between the TED and the switch
(SWITCH SIDE) is in plain text.  By patching the top row of
the MODEM SIDE jacks to the bottom row of the SWITCH SIDE,
the TED is bypassed.  The line with the bypassed TED goes
out as a low-speed DTG or is multiplexed onto the MDTG,
depending on the setting of the LOW SPEED DTG switches.

(i)  MDTG 25, 26, 27, and 28 Switches .  These
switches permit MDTGs 25, 26, 27, and 28 to operate in one
of three positions:  GM, SHF, and LP BK.  Also associated
with each switch is a set of transmit, receive, and clock
jacks that are used to patch the lines in that DTG to either
SHF 1 or SHF 2.  In the GM position, the switch permits the
MDTG line in which it is installed to go to the SEP through
the GM.  In the SHF position, the DTG line goes to the SHF
unit it is patched to instead of going through the GM.  In
the LP BK position, the transmit line going to the GM is
connected to the receive line so that the transmitted signal
is looped back to the transmitting source for test purposes.

4.  LENS AN/TTC-46(V) Description

a.  Functional Description .  The LENS is primarily used
as a network access switch for local service to wire
subscribers.  It functions similarly to the NCS but is
populated to emphasize digital loop-termination capability. 
Figure II-3 is a functional block diagram of the LENS.  The
LENS can serve up to 164 wire subscribers who access the
switch by connecting a terminal device (DNVT or DSVT) to a
junction box  (J-1077) or to an RMC.  The LENS is
interconnected with two NCSs, each link composed of a 32
channel DTG.  A maximum of 84 subscribers can access the
LENS through the 7 J-1077s provided.  Up to 80 subscribers
can access the LENS through 10 RMCs.  The 10 RMCs are
subdivided by connecting them piggy back by coax cable to
create 5 DTGs.  The LENS interoperates with the following:

(1)  AN/TTC-39 series.



CJCSM 6231.02A
1 August 1998

II-D-16



CJCSM 6231.02A
1 August 1998

II-D-17

(2)  AN/TYC-39 series.

(3)  AN/TTC-42.

(4)  MSE series.

(5)  SB-3865.

(6)  Commercial networks. 

b.  Technical Description .  Like the NCS, the LENS is
fielded in two assemblages:  switching group shelter,
ON-306/TTC-46(V); and operations group shelter,
OL-413/TTC-46(V).  Table II-36 lists the major equipment in
the objective model, AN/TTC-46C(V)1.

Table II-36.  AN/TTC-46C(V)1 Equipment

          Operations Group     
      

      Switching Group    

Communication Modem, MD-1270 COMSEC Group:
 (1) Dual LKG, KG-112 (8)
 (2) AKDC, KGX-93A
 (3) TUNA, HGF-96
 (4) TED, KG-194A (3)

RSSD c/o : 1/
  (1) Modular Power Supply,
       PP-8277
  (2) Routing Unit, CP-1997

Packet Switch, AN/TYC-20 (2) 

Workstation c/o :
  (1) Computer, AN/UYK-86(V)3
  (2) Floppy Drive
  (3) Display and Keyboard
  (4) CSP Headset Control
  (5) Printer

Timing Group

Switching Processor TDSG Modified

LAN Transceiver LAN Transceiver (4)

SHF Radio, AN/GRC-224 (2) Signal Data Converter,
 CV-4206

Combat Net Radio and  SDNRIU Mounts --   
1/  Not present when CSR TEP is implemented.

(1)  Switching Group Shelter .  The switching shelter
provides the external interfaces and line switching
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functions and is populated with the same major equipment as
the NCS.

(a)  TDSGM .  The TDSGM is similar to that which
is used in the NCS except for the quantities of terminations
and common equipment.  The LENS employs two TDSGM modules to
provide the following 648 digital terminations:

1.  9 digital packet switch 

2.  4 TSBs.

3.  4 DSBs terminations.

4.  8 DTGs.

5.  20 digital receivers.

6.  164 digital loops.

7.  2 each 4-wire SF and 2 each 2-wire dc,
analog, commercial access trunks.

8.  4 CBUs (20 ports).

9.  256 digital matrix terminations.

(b)  Timing Group .  This group is the same as
NCS.

(c)  Controller Group .  This group is the same
as NCS.

(d)  COMSEC Group .  The same COMSEC equipment
is used in the NCS, except that only three KG-194A TEDs are
required.

(e)  PS Set .  The LENS PS equipment consists of
two AN/TYC-20 packet switches.  The PS provides access for
two 64-kbps PS trunks, one 16-kbps PS trunk, seven X.25
dedicated host ports, and four IEEE 802.3 10-Mbps LAN ports.

(2)  Operations Group Shelter

(a)  The Central Processor Group is the same as
used in the NCS.

(b)  The Operator Equipment Group includes the
same equipment as used in the NCS.  In addition, it provides



CJCSM 6231.02A
1 August 1998

II-D-19

two radio control units (RCUs) for the SHF radios and space
and power for inclusion of a combat net radio (CNR) and a
secure digital net radio interface unit, KY-90. The SHF
radio set (AN/GRC-224) includes an RCU, a 9-meter mast
assembly, and an RF module and antenna subassembly.  The
radio operates in the 14-15 GHz range and is used when cable
can't be used to connect the LENS to the LOS assemblage. 
The control unit, located within the shelter, operates at
256, 512, 1,024, and 4,096 kbps.  (See Chapter XVIII,
CJCSM 6231.04 for a detailed description of the AN/GRC-224.)

(3)  Switching Group Patch Panel .  The patch panel
is located along the curbside shelter wall and enables the
operator to perform the following patching, monitoring, and
testing options:  loop-around for DTGs; loop around for
digital loops; baseband loop around for DTGs 1 and 16;
timing of either internal or external DTGs; manual test and
monitoring points for up to three TDMX terminations; and a
CNR interface patch.

(a)  The LENS accommodates eight DTGs, three of
which are encrypted by TEDs (DTGs 1, 5, and 16).  As shown
in Figure II-4, the standard database for the LENS, the
three encrypted DTGs provide dual-NCS access via a LOS(V)4
and a single, local SENS or RAU connection.

(b)  The design and layout of the patch panel
is similar to that in the NCS.

1.  DTG Jacks . There are jacks for eight
DTGS (1, 5, 9 ,16, 25, 26, 27, and 28), and the design and
arrangement of jacks is identical to that which is in the
NCS.  The lines in DTGs 25, 26, 27, and 28 normally connect
to RMCs, but the lines in DTGs 1, 5, and 16 normally connect
to NCSs and a SENS.  Table II-37 lists DTG GM locations, SEP
jack reference designations, and associated OCU channels.

2.  Loop Jacks .  Loop jacks in the LENS
are identical to NCS.  Table II-38 shows the location of
loop-cable diphase modem and SEP jack reference
designations.
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Table II-37.  DTG GM Locations, SEP Jack Reference
Designations, and DVOW Channels

DTG DVOW  Cabinet GM Rack Location 1/ SEP Jack

1 1 TDSG1 A502 A8A5

5 2 TDSG1 A508 A8A6

9 -- TDSG1 A514 A8A7

16 3 TDSG1 A502 A8A8

25 -- TDSG2 A302 A8A1

26 -- TDSG2 A307 A8A2

27 -- TDSG2 A312 A8A3

28 -- TDSG2 A317 A8A4
                       
1/  Rack Number-Row Number-Card Slot Number.

Table II-38.  Loop-Cable Diphase Modem Location and SEP Jack
Reference Designation

Loop Cable Number Diphase Modem Rack Location 1/ SEP Jack

1 TDSG1, A526, 28,30 A8J1

2 TDSG1, A533, 35, 37 A8J2

3 TDSG1, A402, O4, 06 A8J3

4 TDSG1, A409, 11, 13 A8J4

5 TDSG2 A526, 28, 30 A8J5

6 TDSG2 A533, 35, 37 A8J6

7 TDSG2, A402, 04, 06 A8J7

8 TDSG2 A409, 11, 13 A8J8
          
1/  Rack Number-Row Number-Card Slot Number.

3.  Monitor/Test Jacks .  These jacks are
identical to NCS.
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4.  Timing Source Rotary Switch .  As in
the NCS, the switch selects the reference frequency for the
MTG from one of three sources.  DTGs 1 and 16 cannot use an
SHF radio link because timing control cannot be recovered.

5.  DNVT and NRI Jacks .  Each vertical
pair of DNVT and NRI jacks has a normal through connection. 
A patch cord inserted into the top jack interrupts the
through connection to the bottom jack and connects that
patch cord to the line going to the SEP.  A patch cord
inserted into the bottom jack interrupts the through
connection to the top jack and connects that patch cord to
the line going to the modem in the switching matrix.

6.  Intercom Jacks .  There are jacks to
accommodate two intercoms.  These jacks provide a means of
connecting another intercom in parallel with the existing
intercoms so that a patched-in intercom can communicate with
each of the existing intercoms.

7.  DTG 1 and 16 Switches .  These switches
are identical in operation to the MDTG switches in the NCS.
  

(4)  LENS Configuration .  At EAC, the LENS
configuration, AN/TTC-46C(V)1, is 100 percent identical to
its counterpart at ECB; however, no use is made of the
inherent dual-SHF and CNRI capabilities.  It normally
interconnects with the AN/TTC-39D.  The KY-68 (DSVT), TA-954
(DNVT), or TA-1042 (DNVT) subscriber sets are used with the
LENS.  The TA-1042, a new version of the DNVT, is equipped
with a digital data port and operates in the auto
dial/answer mode at 16 or 32 kbps.  

5.  SENS AN/TTC-48(V) Description

a.  Functional Description .  The SENS is an attended
mobile communications system that provides CPs with
automatic, local, secure switching and wire subscriber
access.  It also includes provisions to interconnect with a
CNR and can interoperate with commercial networks.  (See
Figure II-5.)

(1)  There are two configurations of the SENS.  The
(V)1 provides 26 digital loops and 11 DIBTS trunks while the
(V)2 provides 41 loops and 13 DIBTS trunks.  At ECB the SENS
normally supports battalions and brigades.  At EAC the SENS
normally supports a major subordinate command (see
subparagraph 5b(2)).  Both versions provide two dc-closure 



CJCSM 6231.02A
1 August 1998

II-D-23

SEP

INSTALLED BY USER

CNR KY-90

2 ETHERNET LANS

5 HOSTS (X.25)

GROUP
MODEM

FUNCTION

SEP

DNVT

   2 ANALOG CO
        TRUNKS

POWER BAY
AND BATTERIES

SHF RADIO
    CONTROL        
        UNIT1/

KYK-13

DIGITAL
TRUNKS

1/  PART OF THE SHF
 RADIO SET KIT WHEN
 INSTALLED

Figure II-5.  AN/TTC-48C(V)1 and C(V)2 Functional Block Diagram

Communication Modem
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commercial office interfaces and mountings for the KY-90 and
a CNR.

(2)  The SENS provides three transmission options
for trunk interconnection:  CX-11230/G cable; LOS(V)1; and
GMF TACSAT terminals. 

b.  Technical Description .  The principal equipment in
the objective model, AN/TTC-48C(V)1 and C(V)2, is shown in
Table II-39.

Table II-39.  SENS Equipment Configuration

Equipment Item Quantity

Switchboard, SB-4303 2

TED, KG-194A 1

Packet Switch, AN/TYC-20 1

Signal Data Converter, CV-4206 1

ThinLan Interface Port 2

SHF Radio Mount 1

KY-90 Mount 1

Combat Net Radio Mount 1

(1)  Below is a discussion of the principal
equipment items within the SENS:

(a)  Communication Modem .  The communication
modem combines the GM, LGM, and DVOW functions into a single
unit.

(b)  SHF Radio Set, AN/GRC-224(P) .  Provision
is available to mount one SHF radio to connect the SENS to
its LOS assemblage.  The radio operates at 256 kbps.

(c)  COMSEC Equipment  

1.  TED .  The KG-194A provides encryption
to the NCS or LENS.
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2.  KY-57 .  The KY-57 is used in
conjunction with the communication modem for encryption of
DVOW traffic.

(d)  CNR Mount .  This mount is a bracket that
can accomodate a user supplied AN/VRC-12 or AN/VRC-90(V).

(e)  Secure Digital NRI Unit .  When installed,
the KY-90 provides a secure communications interface between
the SENS CNR and remote CNRs.  This interface provides a CNR
with a manual (operator assistance) access to the MSE
switching system.

(f)  Packet Switch .  Each SENS contains a PS
configured to support two IEEE 802.3 LANs, one 16-kbps PS
trunk, and five conditioned diphase X.25 host interfaces.
The hosts interface with the PS through an SDC, but the LANs
use transceivers.

(g)  SDC .  The SDC, CV-4206/TTC, converts
RS-423A data into conditioned diphase and vice versa.  It
enables X.25 compatible hosts to use standard MSE equipment
to interface with the MPN.

(h)  ThinLan Transceivers .  Two transceivers
provide a 10-Mbps medium access LAN interface for coaxial
cable to the PS.

(2)  The AN/TTC-48A(V)2 is normally employed at EAC.
The EAC SENS interconnects with the AN/TTC-47,
AN/TTC-39A(V)1, AN/TTC-39A(V)4, or AN/TTC-39D.  It supports
41 local subscribers, 13 DIBTS trunks to the parent CS, and
2 DCO trunks.  The SB-4303 switchboard is set for the 16 or
32 kbps voice digitization rate of the parent CS.  At EAC
the SENS is not equipped with either the CNR interface or
SHF capabilities.  The subscriber sets used with the EAC
SENS are the KY-68, TA-954, and the TA-1042A/U. 

6.  Contingency Communications Package (CCP) .  The CCP is a
repackaged version of MSE assemblages and equipment assigned
to XVIII Airborne Corps and selected light forces signal
units.  The CCP enables airborne, airmobile, and light force
units to establish an initial contingency communications. 
The CCP is capable of being airlifted in two sorties.  The
CCP includes two types of switches, as discussed below.

a.  Force Entry Switch (FES) .  The FES, nomenclatured
AN/TTC-50, Communications Central, is a CCP assemblage that
emulates both NCS and LENS functions in a single shelter. 
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It also provides the radio access unit (RAU) capability.  It
can be employed as either a contingency communications
parent switch (CCPS) or a contingency communications
extension switch (CCES).  The CCPS can be situated at a CP
or airfield.  The CCES, which can be situated to support a
task force headquarters, provides local wire and mobile
subscriber access, as well as access to the CCPS.  The CCES
utilizes a dismounted LOS (V)1 to link to the CCPS.

(1)  Interfaces .  The FES is capable of interfacing
with the following equipment:

(a)  MSE.

(b)  AN/TTC-39 series.

(c)  AN/TYC-39 series. 

(d)  AN/TTC-42.

(e)  SB-3865.

(f)  DSN.

(g)  Commercial central offices.

(h)  NATO analog and digital.

(i)  Combat net radio.

(2)  Terminations .  In the CCPS application, the FES
provides support for up to 117 subscribers using 2 versions
of the dismountable LTU:  (a) 3 digital, CV-4180(V)3; and 
(b) 1 analog, CV-4180(V)4 and 12 subscribers using a J-1077. 
Each of the 3 digital LTUs supports up to 35 subscribers; a
single analog LTU supports 8 commercial office and 8 DSN
circuits.  In the CCES application, one analog and one
digital LTU is provided.

(a)  The FES can provide eight TED-encrypted
and two unencrypted DTGs and one MDTG (supergroup).

(b)  The FES has an integral RAU capability
that can support up to four simultaneous MSRT calls.

(3)  Major Equipment .  The FES is populated with the
major equipment shown in Table II-40.
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 Table II-40.  AN/TTC-50 Equipment Complement 

Equipment Quantity

Packet Switch, AN/TYC-20      1        

Workstation: AN/UYK-86(V)3 c/o :
    Display
    Keyboard
    Printer
    Floppy disk drive

      1         

Group Logic Unit, C-11865      1        

Radio Set, RT-1539        4       

Antenna Multicoupler, CU-11865        1      

ThinLAN Transceivers           3       

COMSEC Device, KY-57        1

COMSEC Group 
  
    Dual LKGs, KG-112

    TEDs, KG-194A

    AKDC, KGX-93A

    TUNA, HGF-96

       8

       4

       1

       1    

(4)  Packet Switch .  The FES support two LANs, four
internodal trunks, and one dial-up circuit. 

(5)  Radio Set, RT-1539 .  The four radios provide
the RAU capability.

(6)  Group Logic Unit (GLU) .  The GLU controls the
RAU.

(7)  Antenna Multicoupler .  This unit mates the RAU
to the antenna.

b.  Dismounted Extension Switch (DES) .  The DES,
nomenclatured AN/TTC-51, Switching Set, Communications, is a
dismounted SENS that can be employed to quickly establish
support for small, remote CPs.
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(1)  The DES's external interfaces include the CNR
interface, digital loop interface, commercial office
interface, and digital trunk interface.  The DES connects to
the AN/TTC-50 (FES) or MSE parent nodes using LOS radio
links or coaxial cables.

(2)  The DES is packaged in transit cases and can be
cabled directly to the FES or employed as a stand-alone
system connected to a dismounted LOS (V)1 radio,
AN/TRC-198(V)2 (see Chapter XVIII, CJCSM 6231.04).

(3)  The DES provides 16 local subscribers and 10
internodal digital encrypted DIBTS trunks.  With 3 stacked
switchboards, up to 52 digital loops can be supported. 

(4)  The DES consists of the equipment listed in
Table II-41.

Table II-41.  AN/TTC-51 Equipment List

Equipment Item Quantity

Communication Modem, MD-1270 1

TED, KG-194A 1

COMSEC Device, KY-57 1

Electronic Transfer Device, KYK-13 1

Switchboard, SB-4303 1

SDC, CV-4215 (Optional) 1
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SUBSECTION 2

MSE SWITCHING FEATURES

7.  Introduction .  Because MSE switches were derived from
the AN/TTC-39 series technology, they incorporate many of
the same features.  In the following discussion only those
features unique to MSE are described.

a.  System Features

(1)  Flood-Search Routing .  The MSE system uses a
nondeterministic flood-search routing technique to locate
called subscribers and set up the circuit connections for
the call.  Using this technique, calls are automatically
routed over optimum routes on a call-by-call basis without
the need for switch routing tables.

(a)  A call begins when the calling subscriber
places the telephone handset off-hook and dials digits.  If
the call is a local, wire-line, NCS/LENS subscriber, the
switch collects the dialed digits.  If the calling
subscriber is mobile, the digits are first collected by the
MSRT, transmitted to the RAU, and then transmitted to the
NCS.  When the calling subscriber is a SENS subscriber, the
digits are collected by the SB-4303, and, if the call is not
local or one of the subscribers is a DSVT, the call is
forwarded to the NCS or LENS.  Successful digit validation
and translation results in formulation of a search message. 
The NCS or LENS sends the search message to all other
connected NCSs or LENSs via flood-search routing.

(b)  Each switch receiving a search message
examines its subscriber affiliation table for the called
directory number.  If the called party is not affiliated at
that switch, the search message is forwarded to all other
connected NCSs, and the path is marked (but not reserved)
for possible routing.  An exception is the LENS, which does
not forward search messages from an NCS (to prevent tandem
traffic through the LENS).  The terminating switch, where
the called party is affiliated, sends a return message back
over the marked routing path.  The originating switch then
broadcasts end-of-routing messages to all connected nodes so
that switches not involved in the marked path can then clear
their routing registers of that call attempt.

(c)  Restrictions are placed on the broadcast
of search messages to ensure network-wide traffic regulation
and to provide for call precedence during route selection. 
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A precedence threshold level is periodically determined for
each interswitch link, and search messages are transmitted
only if the precedence level is equal to or higher than the
current threshold level for that link.  In addition, search
messages are sent to connected switches in a most-idle-or-
preemptable-trunks order to automatically select the route
that tends to minimize network congestion.  A search message
is sent over a link only in which trunks are currently
available.

(2)  Interswitch Signaling .  The MSE system uses
integrated CCS, in conjunction with the flood-search routing
technique, to locate a subscriber and to supervise the call
once circuit connections have been made.

(a)  CCS is used to transfer all internodal and
NCS-to-LENS signaling messages.  CCS messages sent to and
received from the switches for call placement contain a full
13-digit called subscriber number in  the form
9YX+XXX+LNX+XXXX (where Y=0 or 1, and X=0 through 9).  The
originating switch inserts the 6-digit nationality
identifier (NI) and area code or zero-fills if none is
dialed.  Flood-search messages and call-connection messages
use separate overhead channels to avoid congestion.

(b)  DIBTS is used to transfer all SENS to
NCS/LENS signaling messages.  The SENS forwards the dialed
digits to the NCS for nonlocal calls and calls requiring
parent COMSEC switch processing, using the DIBTS signaling
message formats.  All subsequent call supervision is also
performed in-band.

(3)  Subscriber Telephone Numbers .  The MSE system
uses a fixed-directory, deducible subscriber number, based
on STANAG 5046.  This deducible number enables system users
to determine subscriber directory numbers without knowing a
subscriber's location or network connectivity.  The MSE
system accepts 7-, 10-, and 13-digit subscriber numbers. 
Directory numbers for intra-area (within a single corps MSE
network) subscribers are based on the 7-digit format
(LNX+XXXX).  Directory numbers for interarea subscribers are
preceded by the appropriate area code MYX.  NATO directory
numbers are preceded by the international access code
9YX+WXX.  Table II-42 lists the dialing formats used by MSE
subscribers. 
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Table II-42.  MSE Subscriber-Dialed Digit Sequences

Digit Sequence Destination

R+LNX+XXXX Direct MSRT-MSRT call

8R+PC+LNX+XXXX Subscriber affiliation

8C+PC+LNX+XXXX Subscriber disaffiliation

(P)+0 Call-service attendant

(P)+LNX+XXXX Intra-area subscriber

(P)+MYX+LNX+XXXX Interarea subscriber or EAC

(P)+9YX+WXX+XXXXXXX NATO subscriber

(P)+NXC Compressed dialing

(P)+C+(number) Progressive conference call

(P)+1C+(number) Security required call

2C+(number) Call forwarding

(P)+4C+(number) End-to-end encrypted call

(P)+5C+(number) Commercial call

(P)+6C+NX Preprogrammed conference

(P)+6R+TGC+LNXXXXX Force dial trunk group cluster

(P)+MYX+88XXXXX Packet-switched dial-up port access

(P)+MYX+89XXXXX Packet-switched gateway dial-up port
access

Legend :
(P)      - optional precedence level code
PC       - subscriber's 3-digit personal affiliation code
(Number) - Any valid attendant or subscriber directory

number sequence will be permitted
C        - "C" key on telephone keypad
L        - any digit 1 through 7
M        - any digit 2 through 8
N        - any digit 2 through 9
R        - "R" key on telephone keypad
X        - any digit 0 through 9
Y        - digit 0 or 1
W        - indicates any digit 0 through 8
TGC      - three digit TGC number 001-127
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b.  Subscriber Services

(1)  Multilevel Precedence and Preemption .  Same as
AN/TTC-39 series.

(2)  Voice Conferencing .  Up to 4, 5-party
conferences or various combinations of up to 1, 14-party
conference may be accommodated at each NCS and LENS. 
Conference bridges within a particular NCS and LENS may be
connected together as required to provide for conferences
with more than 5 conferees.  Each NCS or LENS provides up to
20 preprogrammed conferences, each of which may contain up
to 14 members.

(3)  Call Security .  Call security is the same as
for other CBCSs.

(4)  Commercial Network Access .  Authorized
subscribers can initiate calls to commercial networks.  All
incoming commercial access calls are intercepted and
forwarded by the LENS or SENS operator. 

(5)  Compressed Dialing .  Compressed dialing is the
same as for the AN/TTC-39 series.

(6)  DAS .  The NCS and LENS DAS termination capacity
(60 subscribers) is the same as the AN/TTC-39 series.  At
the SENS, up to 10 subscribers may be classmarked for DAS. 
DAS can be assigned as a paired operation where subscriber
"A" can only call subscriber "B" and vice versa, or as a
one-way operation where subscriber "A" can only call
subscriber "B," but "B" can call any MSE subscriber except
subscriber A.
 

(7)  Zone Restriction .  Zone restriction is
identical to the AN/TTC-39 series with these exceptions: 
the Start and End codes (defining the restrictive areas)
consist of either a 3-digit area code, a 4-digit unit code,
or a 6-digit NATO area code in the form NYX, LNXX, or
9YXWXX, respectively.

(8)  TLC .  TLC functions are similar to those of the
AN/TTC-39 series.  Table II-43 depicts how the NCS or LENS
uses the TLC classmarks.

(9)  TGC Traffic Limitations .  Same as the AN/TTC-39
series. 
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(10)  MSRT Access Restrictions .  Each RAU has eight
radios.  Whenever a RAU has fewer than three idle radios,
the marker signal, which the RAU transmits continuously, is
modified to indicate the presaturation state.  As part of
the affiliation process, each MSRT is assigned to one of two
priority classes based on the precedence classmark in the
subscriber's assigned classmark profile.  FO, F, and I
subscribers are designated as priority; P and R subscribers
are designated as nonpriority. When the RAU is in the
presaturation state, only priority subscribers are permitted
to place calls. The priority status of the subscriber is
stored by the MSRT at the time of affiliation.  When the RAU 
marker indicates the presaturation state, a nonpriority MSRT
returns a busy tone when the subscriber goes off-hook.  The
RAU can be set to one of three presaturation modes: 
automatic, forced, or inhibited.  

Table II-43.  Application of Traffic Load Control

Traffic Load Control

Subscriber
Classmark

               No
Restrictions

       1

    Trunk Access

    2                 3

                                 Switch Access

      4                  5

1.
Most

Essential

     No
Restrictions

  Trunk
  Access

 Trunk
 Access

  Calls
 Allowed

 Calls
 Allowed

2.
More 

Essential

     No
Restrictions

   No
  Trunk
 Access

 Trunk
 Access

  Calls
 Allowed

 Calls
 Allowed

3.
Essential

     No 
Restrictions

   No
  Trunk
 Access

  No
 Trunk
 Access

  Calls
 Allowed

 Calls
 Allowed

4.
Less

Essential

     No
Restrictions

   No
  Trunk
 Access

  No
 Trunk
 Access

   No
  Calls
 Allowed

 Calls
 Allowed

5.
Least

Essential

     No
Restrictions

   No
  Trunk
 Access

  No
 Trunk
 Access

   No
  Calls
 Allowed

  No
 Calls
 Allowed

  NOTE:  Shaded area represents restricted access.

(a)  In the automatic presaturation mode, the
MSRT precedence levels are used to prohibit routine MSRT
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users from the RAU when two or fewer radio channels are
available for network access.  The restriction is only
temporary.  As soon as more than two radio channels are
available, all MSRTs are allowed access.

(b)  In the forced presaturation mode, all
routine MSRT subscribers are inhibited from accessing the
RAU.  

(c)  In the inhibited presaturation mode, all
MSRT subscribers have RAU access.  

(11)  EUB .  EUB is an important classmark.  In loop
circuits EUB is part of a subscriber's profile; in a SEN or
RAU trunk group, it is a transmission group classmark.  The
EUB capability, provided in all NCSs and LENSs, reduces the
effects of routing or switching failures on service to
important subscribers.

(a)  When switch operators determine the nature
of a processor failure (based on the time limits established
by the SOP), they set up the EOW to ring the service
attendant at the switch that has been predesignated to
service essential users.  The switch supervisors and call
service attendant then coordinate, verbally, because the EUB
must be initiated manually.  The NCS or LENS that accepts
the EUB group of subscribers or trunks provides service as
if these circuits were locally connected.  The accepting
switch reports by EOW to the SCC the circumstances causing
the failure and the time EUB was initiated.  Once in effect,
the bypass set-up does not allow for disaffiliation or
reaffiliation, a situation that stays in effect until the
switch failure is corrected.

(b)  Normally the essential user plan at a
particular switch is used to distribute essential users
among all the connected switches.  The signal operating
instructions (SOI) establish the order in which groups are
to be bypassed.  Tables II-44 and II-45 show the normal TGC
assignments at an NCS and the priorities for bypassing TGCs
in the case of EUB.  Normally, the DNVT and TTY located in
the management facility associated with the switch are part
of the first essential user group to be bypassed.  The SCC
is kept updated on the progress of the bypass operation.
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TGC #
TGC #
TGC #
TGC #
TGC #
TGC #
TGC #
TGC #
TGC #
TGC #

TGC #

1
2
3
4
5
6
7
8
9
10
1
1
1
1
1
1
1
1
1

1
2
3
4
5
6
7
8
9

TGC #

TGC #
TGC #
TGC #
TGC #
TGC #
TGC #
TGC #

2

9
0

3

DTG #3       LENS PORT
DTG #4       NCS PORT
DTG #8       NCS PORT
DTG #19     NCS PORT
DTG #21     NCS PORT
DTG #23     NCS PORT

INTERNODAL
LINKS

DTG #1        LOCAL SEN PORT

DTG #5        LOCAL SCC PORT
DTG #6        REMOTE SEN PORT
DTG #7        REMOTE SEN PORT
DTG #9        LOCAL RAU PORT   
DTG #16      LOCAL PORT (NO GM)
DTG #17      REMOTE RAU PORT
DTG #18      REMOTE SEN PORT
DTG #22      REMOTE SEN PORT

TGC #

 DTG #2        REMOTE RAU PORT

TGC #
TGC #TGC #
TGC #
TGC #
TGC #
TGC #
TGC #
TGC #
TGC #
TGC #
TGC #
TGC #
TGC #
TGC #
TGC #
TGC #
TGC #

TGC #
TGC #

TGC #    37

TGCs USED
FOR 
AFFILIATED
DIRECTORY
NUMBERS
CONNECTED
TO:
SENs
RAUs
SCCs

2
2

2
222
2

2
2

2
2

1
0

4
5
6
7
8

2

3
3 1
3
3
3
3

3

5

8

6

2

3

3
3

4

TGCs USED FOR:

DUPLICATION OF
CONNECTED SWITCHES
SUBSCRIBER DATA  BASE

BYPASS OF ESSENTIAL
TGCs (SENs/RAUs/SCCs)

BYPASS OF LOCAL
ESSENTIAL USERS

(FIRST FREE, FIRST USED)
AFFILIATED LOCAL USERS
DIRECTLY CONNECTED
TO THE SWITCH

ABSENT SUBSCRIBERS

TGCs USED TO STORE
PREAFFILIATION
TABLES (PALs)

   Table II-44.  NCS TGC Assignment Chart

TGC #     40
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Table II-45.  NCS Priorities for Bypassing TGCs

Trunk Group
Cluster

Priority DTG Assignment

TGC # 7 2 Local SEN port

TGC # 8 3 Remote RAU port

TGC # 9 1 Local SCC port

TGC # 10 2 Remote SEN port

TGC # 11 2 Remote SEN port

TGC # 12 3 Local RAU port

TGC # 13 No GM Local port

TGC # 14 3 Remote RAU port

TGC # 15 2 Remote SEN port

TGC # 16 2 Remote SEN port

TGC # 32 4 Affiliated local users

TGC # 33 4 Affiliated local users

TGC # 34 4 Affiliated local users

TGC # 35 4 Affiliated local users

(c)  Once the switch operator informs the SCC
that the failed processor has been repaired, the SCC issues
instructions to reestablish service.  The essential users
affected by the bypass action must be passed back to the
originating switch.  This operation is coordinated using the
EOW.  The originating switch reports successful
reacquisition as each group is reestablished.

(12)  Line-Hunting Groups .  Each NCS and LENS can
accommodate up to 32 line-hunting groups, and each SENS up
to 3.

(13)  Absent Subscriber Mode .  This feature allows
subscribers to notify the NCS or LENS to which they are
affiliated so that they will not be available to place or
receive calls for an indefinite period of time.  The
subscriber initiates this feature by keying 8C, followed by
the subscriber's 3-digit personal code and 7-digit directory
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number.  When calling an absent subscriber, the caller
receives a recorded "not assigned" or "out-of-service"
announcement.

(14)  Call Forwarding .  Authorized subscribers can
have incoming calls forwarded to designated telephones in
the MSE system.  Up to 40 simultaneous call-forwarding calls
can be accommodated per a NCS/LENS and 30 per a SENS. 

c.  Service Management .  The following features are
available to control subscriber assignments and operate
network resources efficiently.

(1)  Subscriber Profiles .  The profile level defines
the level of service authorized to each MSE subscriber. 
Each profile defines the type of service and classmarks
(precedence, call restrictions, call forwarding)
automatically assigned when the subscriber affiliates.

(2)  Affiliation .  Affiliation is the process by 
which subscribers enter and identify their location in the
network.  This allows the host NCS or LENS to determine the
subscriber's profile.  The subscriber initiates the
affiliation process by keying 8R, followed by the 3-digit
personal code and 7-digit directory number.  When successful
affiliation occurs, a subscriber receives dial tone.  Three 
repeated unsuccessful affiliation attempts result in the
receiving subscriber error tone, being added to  the
blacklist, and remaining in the unaffiliated state.  If a
subscriber is placed on the blacklist due to failed
affiliation attempts, a call must be placed to the operator
on a working telephone.  The operator can then remove the
subscriber from the blacklist.  (See subparagraph (4) below
for information on the blacklist.)  Lists of subscribers may
also be affiliated or preaffiliated by the switch operator,
using the Assign Affiliation Lists (AAL) command.
  

(3)  Preaffiliation List (PAL) .  The PAL is the key
information source for the flood search routing process
executed by the RSSD.  The PAL is generated from inputs
supplied by the user prior to fielding for inputting into
the NCS, LENS, and SCC databases.  A global database is
maintained to facilitate the construction of global PALs. 
See Appendix J.

(a)  The PAL identifies subscribers (individ-
uals and units) likely to be connected to a corps-sized MSE
network.  There can be up to 999 PALs, each containing a



CJCSM 6231.02A
1 August 1998

II-D-38

maximum of 200 subscribers to cover a notional Army corps
structure.

(b)  Each sublist is developed corresponding to
an Army unit, a command structure or echelon, or a community
of interest.  Each NCS and LENS in the same network (i.e.,
corps) will receive an identical PAL disk.  The SCC will
distribute to each NCS and LENS a hard copy of the
activation list that specifies which units, by PAL sublist
number, the switches are to activate.

(c)  Each PAL consists of a deducible directory
number (LNX+XXXX) and a 3-digit profile number.  Each
profile lists 17 classmarks that are assigned to each
subscriber to define the level of service authorized.  (See
Table II-46.) 

(4)  Blacklist .  Each NCS or LENS has a blacklist
table that lists the directory number of those subscribers
unable to affiliate.  Unsuccessful affiliation may be due to
a mismatch between the personal code stored in the network
and the dialed personal code.  This blacklist table contains
the number of previous unsuccessful attempts to affiliate. 
Whenever a subscriber fails three successive attempts, the
subscriber is blacklisted and any further affiliation
attempts by that subscriber are not to be processed, even if
the dialed personal code matches the stored personal code.  

(5)  Duplication .  The NCS and LENS EUB function
provides limited operation under degraded conditions.  A
feature, called duplication, enables extension of service to
subscribers when extensive failure or damage (to the extent
the entire switch is inoperative) has taken place. 
Duplication is the storing of subscriber directory and
profile numbers from the database of an NCS or LENS in the
databases of other NCSs or LENSs in the same network. 
Duplication ensures that the necessary subscriber
information received from an adjacent NCS or LENS can be
accessed when required to allow a subscriber from the failed
switch to affiliate elsewhere in the network.  If the SCC
receives a message indicating that an NCS or LENS has failed
or been destroyed, the network manager can order the
activation of duplication lists.  This order is issued to
the selected switch by an SCC operational message.  When the
node manager of the selected switch receives this message,
the appropriate man-machine interface command must be
entered at the selected switch to activate the duplication
lists for the failed switch (ALD command).  Only one switch
performs an ALD command, even if the failed switch was
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duplicated to one or more switches in the network.  Once the
ALD command is done, a message is transmitted to other
switches in the network that have duplication from the
failed switch.

Table II-46.  MSE Profile Classmarks

Profile Entry Classmark Valid

Profile Number 1-255

Terminal Type 3 = DSVT, 13 = DNVT, 15 = DTA,
or 16 = LG-1

Traffic Load Control 1-5

Security Level N = Nonsecure
R = Security Required, 
P = Security Preferred, or
E = End-to-End.

Maximum Precedence FO, F, I, P, or R

Terminal Characteristics V = Voice, M = Multimode, or
 D = Data

MS Compatible Yes or No

NRI Yes or No

Progressive Conference Yes or No

Call Forwarding Yes or No

Commercial Network Access Yes or No

Essential User Yes or No

Compressed Dial 0-5

Zone Restriction 1-8

Direct Access Yes or No

Rekey 1-25

Net ID A 2

NET ID B 27



CJCSM 6231.02A
1 August 1998

II-D-40
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SECTION E

UNIT LEVEL CIRCUIT SWITCH DESCRIPTION

SUBSECTION 1

AN/TTC-42

1.  General .  The AN/TTC-42 is a shelterized, automatic
telephone central office.  It is capable of 16 or 32 kbps
operation using deterministic routing.  It provides
automatic switching and subscriber service to the TRI-TAC
family of 4-wire analog and digital telephone instruments,
including DSVTs, DNVTs, and analog telephone terminals.  It
also provides switching service for 4-wire trunks, both
single-channel and TDM groups.  The AN/TTC-42 is sized to
provide switching for 280 channels used for loops and
trunks.  The AN/TTC-42 provides end-to-end secure call
services for subscribers equipped with DSVTs.  The AN/TTC-42
also furnishes nonsecure call services for analog telephones
and DNVT-equipped subscribers.  Call services provided
include loop-to-loop, loop-to-trunk, trunk-to-loop, and
trunk-to-trunk connections.  The AN/TTC-42 also performs
automatic and semiautomatic switching for selected analog
loops and trunks.  Each AN/TTC-42 has a COMSEC capability
for secure communication through an interface that is
compatible with a TED, KG-94/KG-194.  The AN/TTC-42 provides
both end-office and tandem switching functions, as well as
extension of services automatically to digital subscribers
located at subordinate SB-3865 switchboards.  The AN/TTC-42
also acts as a COMSEC Parent Switch to the SB-3865.

2.  Architecture

a.  Equipment Complement .  The AN/TTC-42 consists of the
major components listed in Table II-47.  These units are
housed in a modified electrical equipment shelter, S-280
B/G.  The equipment electronics are functionally divided
into eight subsystems, discussed in subparagraphs 2c through
j below.

b.  Block Diagram .  A simplified functional block
diagram is shown in Figure II-6.  Overall systems control is
provided by two SCPUs.  During normal operation, one SCPU is
in the online mode and the other is in standby mode.  All
calls are routed using the deterministic method.  The system
includes an MCPU that continuously monitors system
performance using diagnostic test routines.
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Table II-47.  AN/TTC-42 Major Components

8QLW
1XPEHU 1RPHQFODWXUH &RPPRQ 1DPH

'HVFULSWLRQ�
)XQFWLRQ

� 6KHOWHU� (OHFWULFDO
(TXLSPHQW 7\SH
6����%�*� 0RGLILHG

6KHOWHU +RXVHV XQLWV � WKURXJK ��
3URWHFWV FUHZ DQG
HTXLSPHQW IURP
HQYLURQPHQW�

� 5(' 6ZLWFK
&DELQHW $VVHPEO\

5(' 6ZLWFK &DELQHW +RXVHV DQG SURWHFWV
VZLWFKLQJ� SDWFKLQJ� DQG
VLJQDOLQJ FRPSRQHQWV�

� %/$&. 6ZLWFK &DELQHW
$VVHPEO\

%/$&. 6ZLWFK
&DELQHW

+RXVHV DQG SURWHFWV
WHUPLQDWLRQ� SDWFKLQJ� DQG
VLJQDOLQJ FRPSRQHQWV�

� &206(& &DELQHW
$VVHPEO\

&206(& &DELQHW +RXVHV DQG SURWHFWV
&206(& HTXLSPHQW�

� 0DLQWDLQHU�
6XSHUYLVRU
3RVLWLRQ

0DLQWDLQHU�
6XSHUYLVRU 3RVLWLRQ

3URYLGHV V\VWHP FRQWURO
VWDWLRQ IRU PDLQWHQDQFH
DQG VXSHUYLVRU\
SHUVRQQHO DQG PDQ�
PDFKLQH LQWHUIDFHV� $ GRW
PDWUL[ SULQWHU LV DYDLODEOH
WR REWDLQ KDUG FRS\
SULQWRXWV RI GDWD DQG
PHVVDJHV GLVSOD\HG RQ
WKH 9'8�

� &DOO 6HUYLFH 8QLW�
&�������77&����9�

&68 3URYLGHV IDFLOLWLHV IRU FDOO
VHUYLFH RSHUDWRU
DVVLVWDQFH�

� 9RLFH 2UGHUZLUH &RQWURO
8QLW�
&�������77&����9�

9RLFH 2UGHUZLUH &RQWURO
8QLW �92&8�

3URYLGHV 0DLQWDLQHU�
6XSHUYLVRU ZLWK FRQWURO
IDFLOLWLHV IRU (2: FLUFXLWV�

� 3RZHU 'LVWULEXWLRQ &DELQHW
$VVHPEO\

3RZHU 'LVWULEXWLRQ &DELQHW +RXVHV DQG SURWHFWV
LQWHUQDO SRZHU XQLWV DQG
SRZHU FRQWURO FLUFXLWV�

� )DXOW $VVLVWDQFH 0RGXOH
.LW� $1�77&���

)DXOW $VVLVW 0RGXOH �)$0� +RXVHV DQG SURWHFWV
&&$V� HOHFWURQLF
PRGXOHV� DQG PDJQHWLF
WDSH XVHG LQ
WURXEOHVKRRWLQJ WKH
V\VWHP�

c.  Termination Subsystem .  The termination subsystem
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provides terminating and signaling functions to and from all
systems that use the following:  external cable connection
and protection circuits; single-channel digital and analog
loop or trunk supervision and signaling circuits; and
multichannel digital trunk supervision and signaling
circuits.  Interface and patching are also provided for
digital and analog EOW circuits.  The termination subsystem
converts inbound subscriber signals to digital bit streams
compatible with the system logic.  These signals are applied
to the matrix subsystem and EOW circuitry, either directly
or by the COMSEC subsystem.

(1)  All terminations to the AN/TTC-42 are made at
the SEP.  This panel serves as the tie point for all signals
entering or leaving the shelter and also provides lightning
and EMP protection.

(2)  Single-channel terminations connect from the
SEP to the single-channel patch and monitor panel in the
single-channel termination group.  This panel provides a
normal through connection for each of eight WM-130 (CX-4566)
cables.  In addition, two WM-130 cables provide 24 spare
circuits.  These spare circuits do not have normal through
connections, but can be patched-in to replace any single-
channel termination on which an external fault has occurred.

(3)  Analog and digital loops and trunks from the
single-channel patch and monitor panel are connected to 2-
wire and 4-wire ALTUs (2W ALTUs and 4W ALTUs), AIUs, and
DLTUs.  The 2W ALTUs, 4W ALTUs, and AIUs digitize incoming
analog signals, and the outputs of all termination units are
applied to the MUX portion of the MUX/DEMUX in the matrix 
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subsystem.  Outgoing signals from the DEMUX portion of the
MUX/DEMUX are converted to subscriber signal formats.  These
signals are then connected to the single-channel patch and  
monitor panel and to the SEP.

(4)  TDM group terminations at the SEP are connected
to BLACK and RED group modems in the multichannel group. 
The modems convert TDM group signals to system signal
format.  BLACK trunk groups from the BLACK group modems are
connected to a Black Electronic Patch.  RED trunk groups
from the RED group modems are connected directly to a
framing circuit.  Under program control, a RED Electronic
Patch, together with a BLACK Electronic Patch, allows an
operator to select one TED to be inserted into one of the
designated BLACK trunk group paths.  The framing circuit
processes group signals, which are then applied to the time
space matrices in the matrix subsystem.  Outgoing signals
from the time space matrix are applied through the FRC to
either the RED modem or (through the RED Electronic Patch,
TED, and BLACK Electronic Patch) to the BLACK modem as
required.  The modems convert the signals to the proper
format and apply them to the signal lines through the SEP.

(5)  The analog signaling group interfaces with the
4W ALTUs, AIUs, or both to provide incoming, SF scanning of
supervisory signals and reception of tone signals, and
outgoing signaling with supervisory and DTMF signals. 
Incoming signals are scanned by an SF scanner, and tones are
received by a DTMF/SF receiver.  Outgoing supervision and
signaling is accomplished by a DTMF/SF sender.

(6)  The digital signaling group interfaces with
DLTUs and group modems through the time space matrices. 
Digital scanner and receivers scan and receive supervisory
and signaling codes for incoming signals; DIBTS or TSBs
provide the signals for outgoing signaling.  An in-band
trunk sender is used to send in-band digital code analog
tone synthesizer trunk messages supplied by the control
subsystem.  An auxiliary test receiver is used for verifying
the correct operation of the DCATS and for loop-back testing
of various switch circuits.

(7)  The EOW group is on each side of the RED-BLACK
boundary.  BLACK EOW consists of an AVOW patch, a DVOW
patch, and a VOCU, which can be used in-shelter or remotely. 
RED EOW facilities consist of a CVDOW patch, a combined
voice and data orderwire unit, and a data orderwire combiner
(DOC).  The DOC interfaces with the MUX/DEMUX in the matrix
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subsystem; and the AVOW and DVOW circuits interface with the
VOCU via the black patch panel. 

d.  Matrix Subsystem .  The matrix subsystem is an
electronic switching device which, under program control,
provides the interconnection between terminations.  There
are two separate matrices, the switching and patching matrix
and the scanner/receiver matrix.  This subsystem permits any
switch termination to be connected to any other switch
termination over an independent signal flow path.

(1)  The matrix subsystem uses TDM techniques,
whereby incoming and outgoing connections to the matrix are
sequentially switched to permit timesharing by all
subscribers.  This scheme provides a nonblocking matrix;
that is, all call requests can be served simultaneously. 
Because these time-switching operations occur in micro-
seconds, the matrix connections appear to be continuous to
subscribers.  Normally, calls are switched through the
matrix under control of the online SCPU in the control
subsystem.  However, if the control subsystem fails, calls
can be manually connected through the matrix.  This occurs
using the Control Panel in the Maintainer/Supervisor
Position.

(2)  Data is routed through the matrix subsystem in
serial, digital bit streams.  These bit streams are
organized into highways, each consisting of 36 channels. 
The matrix subsystem is designed to handle up to 16
highways:  highways 1 to 10 are used for call traffic;
highways 0 and 15 are used for testing; and highways 11 to
14 are spares reserved for future expansion.  

e.  Attendant Subsystem .  The attendant subsystem
provides the operator-machine interface and includes a CSU
and a Maintainer/Supervisor Position.

(1)  The CSU provides call-service assistance,
including directory assistance and special call-service
assistance.  The CSU may be used in either the in-shelter or
remote positions.  An interface is provided between the
attendant subsystem and the CSU console when the latter is
used in a remote position outside the shelter.  The CSU
contains a keyboard, switch and adjustment controls, a
headset interface, and indicators required for attendant
operation.  In addition, the CSU provides the functions
required for call-service assistance to switch subscribers. 
This service assistance includes (a) call-completion
assistance; (b) directory and routing information; (c)
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outside network call completion; and (d) busy and no-answer
verification.  It also establishes conference calls and
verbal precedence or preemption requests.

(2)  Two basic units are used to perform the call-
service function:  the remote CSU and the call-service
interface.  The CSU, a portable module, contains the
controls and indicators necessary for the attendant to
perform the call-service function.  As a detachable module,
it may be removed from the interior of the shelter and
positioned up to 30 meters away.  The call-service interface
consists of the electronics necessary to interface the CSU,
in its local or remote position, with the switch control
processor and the switch matrix through the MUX/DEMUX.

(3)  The Maintainer/Supervisor Position provides
switch-related supervisory tasks, such as accomplishing
database assignments and changes, reconfiguring switch
functions, implementing COMSEC communications, and
maintaining the system.

(4)  The AN/TTC-42 is capable of providing a sole-
user patch when full-time data links or other continuous
duty lines are required.  The patch is made electronically
by means of the attendant's keypads.

f.  Timing Subsystem .  The timing subsystem provides
timing signals and distributes them throughout the system to
coordinate synchronous digital operations.  It can function
as a master timing device or it can be slaved by timing
signals derived from external sources.  The timing subsystem
generates, synchronizes, divides, and distributes the timing
signals required by each AN/TTC-42 subsystem.  Because these
timing signals are critical to system operation, two
identical timing channels are provided.  During operation,
one timing channel is online and the other is in the standby
mode.  The timing subsystem design permits the control
subsystem to switch all or part of either timing channel if
a failure occurs.  The timing subsystem can be operated in
either of two operating modes, MASTER mode or SLAVE mode. 
In the MASTER mode, timing is derived directly from the
timing subsystem's MASTER VCXO.  In the SLAVE mode, the
frequency and phase of the MASTER VCXO is controlled by
external timing sources.  These external timing sources are
supplied to the timing subsystem by TDM Modem No. 1 or Modem
No. 7.  Operating mode and timing source selection are
controlled by the maintainer or supervisor using the
switches on the timing control panel in the
Maintainer/Supervisor Position.
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g.  Conference Subsystem .  The conference subsystem
provides the AN/TTC-42 with a five-party, full-duplex
conference bridge capability.  The bridge functions for any
combination of analog or digital conferees at either a 32 or
16 kbps CVSD conversion rate.  Circuitry is contained on two
conference bridge CCAs, A and B.  They are housed in the Red
Switch Cabinet in card nest slots 2A7A23 and 2A7A25,
respectively. 

(1)  The conference subsystem performs the following
functions:

(a)  Provides voice bridging among all five
conferees.

(b)  Provides side-tone suppression to every
party.

(c)  For nonsecure conferences, generates the
NSW tone and distributes it to all parties.

(d)  Detects the C tone from the conference
originator.

(e)  Provides D/A and A/D conversions for every
party.

(f)  Provides automatic gain control within the
pairs of CVSD conversions.

(g)  Provides suppression of the 2,600 Hz
signal for every party.

(h)  Provides the I/O interface with the
control subsystem.

(i)  Suppresses power line noise.

(2)  An 8-bit bidirectional I/O interface to the
conference bridge allows the SCPU to command CVSD conversion
rates for each party and also enables the NSW tone. 
Operational conversion rates may be monitored and verified
by the SCPU software.  The NSW tone is either On or Off,
depending on the stage of the control bit command.

(3)  Also contained in the status word is the digit
C detect signal.  Once an analog conference master is
assigned to the bridge, the SCPU reads the status at a
scanning interval (14.5 ms) and monitors the least
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significant bit.  The presence of a logic 1 for 2 scans will
cause the SCPU to take further action by connecting a
receiver (analog) to the conference master input.  The
receiver verifies the digit C presence from the master
before any subsequent digit acceptance.  The digital
receiver verifies the digital digit C in the same manner as
above, when the digital scanners report the presence of
digit C.

(4)  The input and output of the bridge are single-
channel appearances from the DEMUX and to the MUX,
respectively.  In the 32-kbps switch, these channels are
either 2 bits wide for the 32-kbps subscriber or 1 bit wide
for the 16-kbps subscriber.  The I/O interface is composed
of buffers for the tri-state data bus and also includes
selector MUXes for CVSD conversion rate-clock selection.

(5)  Addition and subtraction functions are
performed in the analog domain.  All incoming subscriber
signals are summed along with the output of an NSW tone
generator to provide one common bridge summation point. 
Each subscriber's input signal is then subtracted from this
bridge summation signal to provide an output signal to each
party.  This subtraction process prevents subscribers from
hearing their own signals fed back to them from the bridge. 
A 2,600-Hz passive notch filter is provided for each output
signal to prevent the release of all analog trunks when any
analog conferee leaves the conference.

(6)  The analog digit C detection on the conference
master input signal is accomplished with dual-tone decoders
and integral phase-locked loops.  These devices are tuned
for 941 Hz or 1,477 Hz.  Each detector's outputs are
combined in an AND function.  When each frequency is within
the acceptable bandwidth at the minimum level, the AND
output becomes active as the status word's digit C detect
bit.

(7)  NSW tone is injected into the bridge summation
point when the SCPU commands the NSW tone to On.  The tone
is generated with a dual-monolithic timer circuit, one timer
interrupting the other.  The NSW signal is a 1,050-Hz tone
at -14 dBm, which is enabled every 6 seconds for 50 ms.

(8)  AN/TTC-42 analog and digital subscribers
classmarked for conference privilege, and the attendant, can
originate conference calls.  To establish a conference call,
the originator (conference master), after receiving dial
tone, dials precedence (optional), plus C, and then the
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called number of the first conferee.  The C digit indicates
to the processor that the conference bridge is required. 
The processor seizes the bridge or attempts to preempt it at
the dialed precedence level if precedence has been dialed. 
If the bridge cannot be seized, the busy tone is returned. 
If the bridge can be seized, the called conferee is rung. 
Upon answering, the called conferee is connected to the
bridge's conferee port.  The originator is then connected to
the master port of the bridge.  The two parties can now
converse using the conference bridge.  If one of them is the
attendant or a nonsecure subscriber, the NSW tone is added.

(9)  By depressing the C key, the originator may add
conferees.  This causes the originator to receive dial tone. 
The originator can now dial the called number of another
conferee.  If the called conferee is busy (in which case
busy tone is returned to the originator), if the called
subscriber does not answer, the originator may depress C. 
This releases the outgoing connection and returns the
originator to the conference bridge.  By depressing C again,
the originator receives dial tone and may call another
conferee.  The originator may call up to four conferees.  If
the originator attempts to call a fifth conferee, he
receives a 2-second error tone and is returned to the
conference bridge.  When the originator goes on-hook, all
conferees are released and the conference bridge is returned
to idle.

h.  COMSEC Subsystem .  The COMSEC subsystem interfaces
with the termination subsystem to process secure calls and
maintain TRANSEC.  The COMSEC module is entered once for
every cycle of call processing.  Upon entry, the module
determines (a) if a request is being processed by the AKDC
or (b) if a current request exists in the COMSEC request
queue.  If neither case exists, exit from the module is
immediate.

(1)  If the AKDC is processing a request, then the
COMSEC module obtains the current status of the request from
the AKDC.  A status request causes the module to transfer to
the privilege state, where the request is verified.

(2)  When the status has been input from the AKDC,
the COMSEC module determines that the AKDC request has been
completed.  If so, the COMSEC module is informed and a new
request, if available, is sent to the AKDC.  If the status
indicates that the AKDC has not completed the request, the
COMSEC module checks if the time-out set for the task has
expired.  Providing the time-out has not expired, the COMSEC
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module exits; otherwise, maintenance personnel are informed
of the COMSEC failure.

(3)  If the AKDC is not processing a request, and if
a COMSEC request is entered in the COMSEC request queue, the
module formats the request for the AKDC and attempts to send
the command to the AKDC.  At this point a privilege mode
interrupt condition occurs and the COMSEC module performs a
verification procedure.  When the output to the AKDC has
been performed, a time-out is set (the value of the time-out
being dependent on the particular AKDC command), and the
module then exits.

(4)  Privilege State .  To prohibit the operating
program from creating illegitimate memory alterations or
executing incorrect code, a two-state-processor hardware
architecture exists.  These two states, the privilege state
and the applications state, are independent of switch
processor modes.  They are active in all modes.  When the
processor is in the applications state, it executes program
code as currently resident in the operating page.

(a)  Upon interrogating its mode status, which
is contained in a hardware register external to the CPU, the
SCPU determines whether the program is in the privilege or
applications state.  If this hardware register does not
indicate the privilege state, the software checks the
validity of the calling program.

(b)  The processor knows in advance if a
program in the applications state can enter the privilege
state by its calling address and path.  If validity is
confirmed, the program enters the privilege state and
conducts the appropriate sequences.  If the request to enter
the privilege state is not valid, the SCPU transmits an
indicator to the security statistics file, located in the
MCPU.  The MCPU maintains a record of illegal attempts to
enter the privilege state and returns an error condition to
the applications program.  Operation continues in the
privilege state until an instruction is received, indicating
a return of the program to the applications state.  Upon
encountering this instruction, the program resets the
privilege state register to the applications state; executes
a CPU instruction to reenable processor interrupts; finishes
privilege state processing; and returns to the applications
state.

(5)  COMSEC Subsystem .  The COMSEC subsystem
consists of three groups:  loop encryption group, trunk
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encryption group, and TEMPEST group.  Except for interface
circuits, all of the equipment in these groups are housed in
the COMSEC cabinet.

(a)  Loop Encryption Group .  The loop
encryption group consists of two HGF-93 TUNAs and four LKG
interfaces (LKGIs).  Each TUNA contains one KGX-93 AKDC,
which controls eight KG-82 LKGs.  Two LKGI CCAs are used
with each TUNA.  Each LKGI controls four LKGs.  The loop
encryption group components are housed in the Red Switch
Cabinet in card slots 2A8A3, 2A8A4, 2A8A23, and 2A8A24.  The
HGF-93 and KG-82 are CCI.  The KGX-93 unit is CONFIDENTIAL
crypto equipment.

(b)  Trunk Encryption Group .  The trunk
encryption group consists of a mission selectable number (up
to six) of KG-94 TEDs.  These units are CCIs.  

(c)  TEMPEST Group .  The TEMPEST group provides
the RED/BLACK, BLACK/RED isolation for the signal paths
within the AN/TTC-42.  This group consists of 2 digital
filter 'A' CCAs, 1 digital filter 'B' CCA, and 14 analog
filters, which are located on the back of the blank panel in
location 4A6.   

i.  Control Subsystem .  The control subsystem is capable
of detecting a switching action requirement, interpreting
the requirement, and connecting the switching and COMSEC
equipment necessary to satisfy the requirement.  The control
subsystem provides maintenance and diagnostic functions,
which include error and status monitoring and fault
isolation.  In addition, the control subsystem consists of
two identical processor systems, each independently capable
of performing control subsystem functions.  These functions
include (a) redundant IOCs that support the processors, and
monitor and control logic to initiate a switchover if a
processor fails; and (b) an interface to the attendant
subsystem to exchange control and status information and
manually generated commands.

(1)  The control subsystem consists of two SCPUs
(SCPU-A and SCPU-B), supported by I/O controllers (IOC-A and
IOC-B) dedicated to each processor.  The control subsystem
also consists of a stack modifier, an arbiter that contains
the switchover control logic, and the interface to the
manual patch control panel in the attendant subsystem. 
SCPUs contain two data links called IPLs.  One connects to
the MCPU, and the second directly connects SCPUs to each
other and to the controls and indicators on the processor
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control and timing control panels in the attendant
subsystem.  In addition, RED/BLACK isolation filters permit
the processor data and address bus in the RED area to
interface with IOCs in the BLACK area.

(2)  Each SCPU interfaces with the MCPU, its
dedicated IOCs, and the arbiter.  IOCs interface with each
subsystem to exchange control and status information.  This
information establishes the AN/TTC-42 configuration and
verifies that the commands were correctly decoded and
executed.  SCPUs can scan the switch's devices for errors. 
In addition, the keyboard and display I/O CCAs receive
alarms from several subsystem components, and activate the
alarm and status panel indicators.

(3)  To prevent a total switch failure because of a
hardware failure, and to assist maintainers in fault
isolation procedures, the I/O group is organized in four
sections within RED and BLACK areas.  The four IOC-A CCAs
and the four IOC-B CCAs each have two interface buses with
the subsystem devices, that is, each bus handles one of the
subsystem components in the RED area and the BLACK area. 
Either the A system or the B system is designated as online,
with the other in standby.  A processor failure, which could
affect other components on the bus, impacts a relatively
small portion of the switch.  Each RED IOC also contains an
input port to interface with the manual patch control panel
to manually select highways and channels.  This allows
single channel terminations to be connected to TDM groups.

(4)  In a normally functioning AN/TTC-42, an SCPU is
designated as online; the other SCPU is designated as
standby.  The online SCPU is in full control of switch
operation.  The standby SCPU function checks the operating
condition of the online SCPU and updates its own database in
response to messages received from the online SCPU, MCPU, or
both, through the IPL.  Thus, the standby SCPU is always
ready to take over switch control in response to the
arbiter, without losing established calls.

(5)  When the arbiter receives a manual enable, both
processors are disconnected from their associated IOC units
and stopped.  The manual patch control interface exchanges
data with previously enabled IOC units, using separate
interface ports on the IOC units.  The attendant can select
either IOC group by activating the enable switch on the
manual patch control panel to either the A or B position. 
Once in manual mode, the operator can connect any single
channel termination or channel derived from a TDM group to
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any other single-channel termination or channel derived from
a TDM group via the manual patch control panel.  This panel
sets up a simplex connection via thumbwheel switches,
identifying the input and output highway and channel number. 
When the connect pushbutton is pressed, the control logic
sequentially loads the connection information into the time
space matrix.  The control logic simulates I/O command and
automatically interrogates the matrix to verify the
connection.  If a valid comparison between matrix contents
and thumbwheel switches is not made, the ERROR LED on the
manual patch control panel is activated.

j.  Memory Subsystem .  The memory subsystem stores
information for control subsystem and attendant subsystem
use.  This subsystem provides ROM for storage of bootstrap
and recovery initialization programs and  provides RAM for
operating programs.  The memory subsystem also provides all
of the required memory addressing, read/write control, and
memory refresh facilities associated with memory storage.

(1)  The memory subsystem consists of two functional
blocks:  a memory control function and a memory storage
function.  The memory control function provides the logic
required to operate the memory storage and interface with
the processor.

(2)  The memory storage function provides 2,000
bytes of PROM and 1 megabyte of dynamic RAM.  It also
interfaces with the memory control function.

k.  Power Subsystem .  The power subsystem controls and
distributes all ac and dc power required to operate all
other subsystems.  The power subsystem accepts external
primary ac, external emergency dc, or internal emergency
battery dc power at the following levels:  three-phase
primary ac power at 120/208 volts; 50, 60, or 400 Hz; and
external and internal emergency dc power at +24 volts, 120
amperes maximum.  In the event of an external power failure,
the power subsystem can be operated from an internal storage
battery.  The storage battery provides the power necessary
to operate the system electronics for up to 1/2 hour.  The
power subsystem distributes ac and dc power to all AN/TTC-42
subsystems.  It also provides ac/dc and dc/ac conversions to
produce the voltage levels required by the subsystems.

3.  Characteristics and Limitations .  Table II-48 lists
AN/TTC-42 operating characteristics and limitations.  
Table II-49 lists analog line types and typical interfaces. 
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Table II-48.  AN/TTC-42 Characteristics and Limitations

Item Characteristic/Limitation
�� 6LQJOH�&KDQQHO 'LJLWDO /LQHV

4XDQWLW\

7\SH RI 0RGXODWLRQ

%LW 5DWH

�� FKDQQHOV PD[LPXP� � VSDUH FKDQQHOV
���ZLUH� DOVR SURYLGHG�

&RQGLWLRQHG GLSKDVH

�� RU �� NESV �DOO FKDQQHOV�

�� 6LQJOH�&KDQQHO $QDORJ /LQHV 8S WR �� GLJLWDO FKDQQHOV FDQ EH XVHG IRU DQDORJ
WUDIILF� 6L[ RI WKHVH FKDQQHOV FDQ EH XVHG IRU
FRPPHUFLDO VXEVFULEHUV� 7KH UHPDLQLQJ FKDQQHOV
FDQ EH XVHG IRU ��ZLUH DQDORJ VXEVFULEHUV RQO\�

�� 0XOWLFKDQQHO 'LJLWDO 7'0 *URXSV

4XDQWLW\

7\SH RI 0RGXODWLRQ

%LW 5DWH

� JURXSV PD[LPXP� � RI WKHVH JURXSV FDQ FRQWDLQ
D PD[LPXP RI �� FKDQQHOV HDFK� � JURXS FDQ
FRQWDLQ D PD[LPXP RI �� FKDQQHOV�

8QEDODQFHG FRQGLWLRQHG GLSKDVH�

'LSKDVH� ��� WR ����� NESV DW FKDQQHO ELW UDWH RI
�� NESV� RU �� WR ����� NESV DW FKDQQHO ELW UDWH RI
�� NESV�

�� (QJLQHHULQJ $92: 2QH $92: FLUFXLW LV SURYLGHG LQ HDFK ���SDLU :0�
��� FDEOH� � PD[LPXP DW RQH WLPH� 2QH $92:
FDQ EH SURYLGHG E\ HDFK 7'0 JURXS PRGHP
FLUFXLW�

�� (QJLQHHULQJ '92: 2QH '92: FLUFXLW FDQ EH SURYLGHG LQ HDFK 7'0
JURXS� � PD[LPXP DW RQH WLPH�

�� $WWHQGDQW
V 2: 7ZR YRLFH 2: FLUFXLWV DUH SURYLGHG IRU WKH
DWWHQGDQW �92&8 RSHUDWRU�� RQH DQDORJ DQG RQH
GLJLWDO�

�� 0D[LPXP /LQH /HQJWKV

6LQJOH�&KDQQHO /RRSV

7'0
��� ��� NESV
��� ��� NESV

/6&'0 �2SWLRQDO�

� WR ��� NP �� WR ��� PLOHV�

� WR ��� NP �� WR ��� PLOHV�
� WR ��� NP �� WR ��� PLOHV�

� WR ���� NP �� WR ���� PLOHV� XVLQJ /635V� 7KH
0DULQHV XVH ILEHU�RSWLF FDEOH IRU ORQJ FDEOH UXQV�
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Table II-49.  Analog Line Types and Typical Interface
Equipment

Line Type Equipment Mode of Operation

I AN/TTC-38
AN/TTC-30

Two-wire DTMF
Confirmation Trunk

II SB-3614 Four-wire DTMF 3-digit
Tone-Burst PABX Trunk

III CV-1919
SB-3082

Four-wire DTMF Converter
Trunk

IV Commercial Dial
Central Offices

Two-wire Dial Pulse, dc
Supervised Trunk

V TA-341
TA-720
TA-838

Four-wire ac Supervised
Local Battery

VI DSN Four-wire, SF, ac
Supervised DSN Trunk

VII Commercial DCO Two-wire DTMF, dc
supervised trunk

4.  Highway-Channel and Termination Number Assignments .  The
AN/TTC-42 uses a group of highway and channel numbers to
identify each of the connected single-channel loops and the
individual channels within multichannel TDM trunk groups. 
These highway and channel numbers also provide a method of 
identifying input and output signal paths through the 
switching matrix.  The highways are numbered 0 through 15,
and each highway contains 36 channels numbered 0 through 35. 
Highways 1 through 10 are used to identify single-channel
and multichannel TDM group terminations.  Highways 0 and 15
are used to identify signaling codes and digitized tones. 
Highways 11 through 14 are not used at the present time.  To
provide a more user-friendly numbering scheme, each highway-
channel subscriber assignment also has a corresponding 4-
digit termination number assigned to it.  These numbering
schemes are described in the following subparagraphs.
 

a.  Multichannel TDM Group Assignments .  Up to seven
multichannel TDM groups can be connected to the AN/TTC-42's
SEP, using dual-coaxial cables, Type CX-11230( )/G.  Six of
these TDM groups can contain a maximum of 18 channels and
the seventh TDM group can contain a maximum of 72 channels. 
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Each TDM group channel is assigned a 4-digit termination
number in the form 1AXX, where:  A = TDM group number and XX
= channel number (0-17 for groups 1-6 or 0-71 for group 7). 
Table II-50 shows the termination numbers, highway-channel
assignments, and SEP receptacles associated with each TDM
(MUX) group.

Table II-50.  TDM Group Highway and Channel Assignments

 MUX Group SEP
Receptacle

Termination
Numbers

Highway
Number

Channel
Numbers

� � 5HG RU

� � %ODFN

-�� ���� WKURXJK ���� � � WKURXJK ��

� � 5HG RU

� � %ODFN

-�� ���� WKURXJK ���� � � WKURXJK ��

� � 5HG RU

� � %ODFN

-�� ���� WKURXJK ���� � � WKURXJK ��

� � 5HG RU

� � %ODFN

-�� ���� WKURXJK ���� � � WKURXJK ��

� � 5HG RU

� � %ODFN

-�� ���� WKURXJK ���� � � WKURXJK ��

� � 5HG RU

� � %ODFN

-�� ���� WKURXJK ���� � � WKURXJK ��

� � 5HG RU

� � %ODFN

-�� ���� WKURXJK ���� � WKURXJK �� � WKURXJK �� IRU HDFK

KLJKZD\ ��� FKDQQHOV

WRWDO�

b.  Single-Channel LTU Configurations .  Single-channel
lines connected to SEP receptacles J1 through J8 (cables 1
through 8) can be used for 4-wire digital, 4-wire analog, or
DSN interface channel traffic.  Six of the terminations
connected to receptacle J1 (cable 1) can also be used for 2-
wire analog traffic.  LTU CCAs are installed in the Black
Switch Cabinet.  Each DLTU CCA contains four LTUs and can
terminate four subscribers.  Each 4W ALTU CCA and AIU CCA
contain only two LTUs, and each 2W ALTU CCA contains only
one LTU.  Each 4W ALTU or AIU CCA can terminate two
subscribers, and each 2W ALTU CCA can terminate only one 2W
trunk.  Table II-51 lists allowable DLTU, 4W ALTU, and AIU
CCA locations.  Table II-52 lists allowable locations for 2W
ALTU CCAs.  Table II-53 lists allowable 4W digital, 4W ALTU,
AIU, and 2W ALTU traffic configurations that can be
connected to SEP receptacle J1 (cable 1).  AIUs and 4W ALTUs
are selected and assigned in the same manner.  
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Table II-51.  Highway Channel Assignments and Locations
for DLTU, 4W ALTU, and AIU CCAs

&DEOH

1XPEHU

7HUPLQDO

1XPEHU

+LJKZD\

&KDQQHO

/7&

1XPEHU

/78

1XPEHU

&&$ /RFDWLRQ

�1HVW 6ORW�

�: $/78 RU

$,8 1XPEHU

&&$ /RFDWLRQ

�1HVW 6ORW�

1 0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012

3-18
3-19
3-20
3-21
3-22
3-23
3-24
3-25
3-26
3-27
3-28
3-29

001
002
003
004
005
006
007
008
009
010
011
012

1

3

3A12A6

3A12A10

3A12A13

 1

 2

 3

 4

 5

 6

3A12A6

3A12A8

3A12A10

3A12A12

3A12A13

3A12A14

2 0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024

3-30
3-31
3-32
3-33
4-18
4-19
4-20
4-21
4-22
4-23
4-24
4-25

013
014
015
016
017
018
019
020
021
022
023
024

4

5

6

3A12A15

3A12A17

3A12A19

 7

 8

 9

10

11

12

3A12A15

3A12A16

3A12A17

3A12A18

3A12A19

3A12A20

3 0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036

4-26
4-27
4-28
4-29
4-30
4-31
4-32
4-33
5-18
5-19
5-20
5-21

025
026
027
028
029
030
031
032
033
034
035
036

7

8

9

3A13A1

3A13A3

3A13A5

13

14

15

16

17

18

3A13A1

3A13A2

3A13A3

3A13A4

3A13A5

3A13A6
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&DEOH

1XPEHU

7HUPLQDO

1XPEHU

+LJKZD\

&KDQQHO

/7&

1XPEHU

/78

1XPEHU

&&$ /RFDWLRQ

�1HVW 6ORW�

�: $/78 RU

$,8 1XPEHU

&&$ /RFDWLRQ

�1HVW 6ORW�
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4 0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048

5-22
5-23
5-24
5-25
5-26
5-27
5-28
5-29
5-30
5-31
5-32
5-33

037
038
039
040
041
042
043
044
045
046
047
048

10

11

12

3A13A7

3A13A9

3A13A11

19

20

21

22

23

24

3A13A7

3A13A8

3A13A9

3A13A19

3A13A11

3A13A12

5 0049
0050
0051
0052
0053
0054
0055
0056
0057
0048
0059
0060

6-22
6-23
6-24
6-25
6-26
6-27
6-28
6-29
6-30
6-31
6-32
6-23

049
050
051
052
053
054
055
056
057
058
059
060

13

14

15

3A13A15

3A13A17

3A13A19

25

26

27

28

29

30

3A13A15

3A13A16

3A13A17

3A13A18

3A13A19

3A13A20

6 0061
0062
0063
0064
0065
0066
0067
0068
0069
0070
0071
0072

7-18
7-19
7-20
7-21
7-22
7-23
7-24
7-25
7-26
7-27
7-28
7-29

061
062
063
064
065
066
067
068
069
070
071
072

16

17

18

3A14A1

3A14A3

3A14A5

31

32

33

34

35

36

3A14A1

3A14A2

3A14A3

3A14A4

3A14A5

3A14A6
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&DEOH

1XPEHU

7HUPLQDO

1XPEHU

+LJKZD\

&KDQQHO

/7&

1XPEHU

/78

1XPEHU

&&$ /RFDWLRQ

�1HVW 6ORW�

�: $/78 RU

$,8 1XPEHU

&&$ /RFDWLRQ

�1HVW 6ORW�
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7 0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084

7-30
7-31
7-32
7-33
8-18
8-19
8-20
8-21
8-22
8-23
8-24
8-25

073
074
075
076
077
078
079
080
081
082
083
084

19

20

21

3A14A7

3A14A9

3A14A11

37

38

39

40

41

42

3A14A7

3A14A8

3A14A9

3A14A10

3A14A11

3A14A12

8 0085
0086
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098
0099
0100

8-26
8-27
8-28
8-29
8-30
8-31
8-32
8-33
7-34
7-35
8-34
8-35
6-18
6-19
6-20
6-21

085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
100

22

23

24

25

3A14A13

3A14A15

3A14A17

3A13A14

43

44

45

46

47

48

No ALTC
No ALTC
No ALTC
No ALTC

3A14A13

3A14A14

3A14A15

3A14A16

3A14A17

3A14A18

None
None
None
None
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Table II-52.  Highway-Channel Assignments and Locations
for 2W ALTU CCAs

WM-130
Cable

Number 1
Wire Pair

Terminal
Number

Highway
Channel

LTC
Number

2W ALTU
Number

CCA
Location

(Nest
Slot)

1 0001 3-18 001 1 3A12A6

3 0002 3-19 002 2 3A12A7

5 0003 3-20 003 3 3A12A8

7 0004 3-21 004 4 3A12A9

9 0005 3-22 005 5 3A12A10

11 0006 3-23 006 6 3A12A11

5.  Operational Planning

a.  System Application

(1)  Deployment .  The AN/TTC-42 operates in joint
service circuit-switching networks.  Deployment may occur in
any of the three configurations shown in Figure II-7.

(2)  Stand-Alone Switch .  Stand-alone switches use
single-channel terminations as loop circuits to form a
local, self-contained CS network.  A typical application
could be as part of a shipboard network, where only limited
intraship switching is required.  Stand-alone switches can
be converted to access other applications by using the
multichannel trunk connections to a higher-level switch,
such as the AN/TTC-39 series.

(3)  Access Switch .  Access switch applications
allow other switches and local subscribers to gain entry
into larger networks.  Such connections usually occur using
multichannel trunks to tactical or strategic CSs. 

(4)  Tandem or Nodal Switch .  Tandem or nodal switch
applications provide traffic between switches, using their
multichannel trunk lines.
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Table II-53.  Analog and Digital Line Termination Unit Configuration 

  Allowable Configurations

   
7HUPLQDWLRQ
1XPEHU

+LJKZD\
&KDQQHO

&&$ 1HVW�
6ORW 1R�

� � � � � � �

���
���
���
���

����
����
����
����

$���$� '/78 ���
���
���
���

�:�$/78 ���
���

�:�$/78 ��� �:�$/78 ��� �:�$/78 � �:�$/78 � �:�$/78 �

��� ���� $���$� 1$ 1$ 1$ 1$ �:�$/78 � �: $/78 � �: $/78 �

���
���

����
����

$���$� 1$ '/78 ���
���

�:�$/78 ���
�:�$/78 ���

�:�$/78 � '/78 ��� �: $/78 ���
���

�:�$/78 �
���

��� ���� $���$� 1$ 1$ 1$ �:�$/78 � 1$ 1$ �:�$/78 �

$OORZDEOH &RQILJXUDWLRQV

7HUPLQDWLRQ
1XPEHU

+LJKZD\
&KDQQHO

&&$ 1HVW�
6ORW

1XPEHU

� � �� �� ��

����
����
����
����

����
����
����
����

$���$�� '/78 ���
���
���
���

�:�$/78 ���
���

�:�$/78 ���
���

�:�$/78 � �:�$/78 �

���� ���� $���$�� 1$ 1$ 1$ �: $/78 � �:�$/78 �

����
����

����
����

$���$�� 1$ '/78 ���
���

�:�$/78 ���
���

'/78 ���
���

�:�$/78 ���
���
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Table II- 53.  (Cont'd)

Allowable Configurations

7HUPLQDWLRQ
1XPEHU

+LJKZD\
&KDQQHO

&&$ 1HVW� 6ORW
1XPEHU
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b.  AN/TTC-42 Routing .  The AN/TTC-42 can perform in any
of the following nine network routing operations:

(1)  Originating Switch .  Routing is determined by
subscriber dialed address or a requirement for test or
rekeying actions with an adjacent office.

(2)  Terminating Switch .  Routing is determined by
(a) a received in-band or common-channel trunk signaling
message, (b) analog trunks, or (c) local-loop dialing if the
call is to be completed locally.

(3)  In-Band/Out-of-Band (IB/OOB) Switch .  Routing
is determined by received in-band trunk-signaling, loop-loop
dialed address, or received common-channel signaling.  The
switch can assume the role of an originating switch or a
terminating switch.

(4)  Middle Switch .  Routing is determined by the
received in-band or common-channel trunk-signaling message. 
The switch performs tandem switching only.

(5)  Spill-Forward Switch .  Routing is determined in
the same way as a middle switch except the trunk group used
is classmarked for spill-forward control.  This action
causes the switch to assume control of call routing.  If
COMSEC action is required, the role becomes Acting
Originator.

(6)  Remote Switch .  Routing is determined by the
received inband or common-channel trunk-signaling message,
which requires call completion in an analog network.  The
switch acts as a terminating switch to digital networks. 
The call generally progresses in a spill-forward mode to the
analog network (commercial interface excluded).

(7)  Nearest Switch .  Routing is determined by a
received, analog trunk call request and requires call
completion through common-channel or in-band trunk networks. 
The switch assumes the role of an originating switch for the
digital network (commercial interface excluded). 

(8)  Call-Transfer Switch .  Any switch receiving a
call request for a local subscriber address marked for call
transfer assumes the role of a call-transfer switch. 
Routing is determined by the transfer number with the
antishuttle restriction lifted.  Multiple call transfers are
not possible.  Only one call-transfer switch may be involved
in any call setup.
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(9)  Commercial Interface Switch .  Routing is
determined by the received common-channel or in-band trunk-
signaling message or by local or long-loop subscriber
dialing.

c.  EOW .  The EOW allows local technicians to
communicate with technicians at remote terminals to
coordinate maintenance actions.  Each of the seven AN/TTC-42
TDM trunk lines can provide a combined voice and data
orderwire (CVDOW) circuit or an AVOW circuit.  In addition,
each of the 10 single-channel cables furnishes an AVOW.  The
AN/TTC-42 VOCU can terminate a maximum of 11 EOW circuits
(4 digital and 7 analog).  Each EOW circuit is terminated
at, and operated from, the VOCU whether inside or outside
the shelter.

d.  Traffic Metering .  The AN/TTC-42 has a traffic
metering capability less sophisticated than that found in
the AN/TTC-39 series.  The switch's traffic metering
capability is as follows.  Reports are available to the
switch supervisor by a man-machine interface.

(1)  Total number of calls offered to the switch in
four categories:  network to network, subscriber to network,
network to subscriber, and subscriber to subscriber.

(2)  Number of Routine precedence calls offered per
trunk group and number of non-Routine (Priority through
Flash Override) calls offered per trunk group.

(3)  Total number of calls blocked and total number
of calls offered per trunk group.

(4)  Number of Routine calls preempted per trunk
group and number of non-Routine calls preempted per trunk
group. 

6.  Network and Switch Configuration Planning .  Two planning
methods exist for the AN/TTC-42.  The first method, manual
planning, is described in the following subparagraphs.  The
second method, automated planning, is available in the
systems planning, engineering, and evaluation device (SPEED)
switch network automated planner module (SNAP).  (See
CJCSM 6231.07 for details on network planning.)  

a.  Network Planning .  To create a switch configuration
plan that the AN/TTC-42 operator or maintainer can use, the
system planner-engineer must first prepare a network plan. 
Chapter V provides network planning sheets for the
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AN/TTC-42.  Completion of these sheets establishes the
network plan.

b.  Switch Configuration Planning .  Once the planner-
engineer develops a network plan, a switch configuration
plan is then prepared.  Chapter V provides AN/TTC-42 switch
configuration planning sheets.  Completion of these sheets
establishes the switch configuration plan.

SUBSECTION 2

SB-3865:  OVERVIEW, FEATURES, AND OPERATIONAL PLANNING

7.  Introduction

a.  The SB-3865()(P)/TTC is a team-transportable
telephone switchboard that provides automatic switching
service and subscriber service functions (to include but not
limited to loop and trunk hunting, precedence, and
preemption) to the TRI-TAC family of 4-wire, digital
telephone instruments (DSVTs and DNVTs); and to 4-wire
digital trunks, including both single channels and time
division multiplex (TDM) groups.  The SB-3865 provides
automatic switching for 4-wire analog loops and trunks at a
16 or 32 kbps switch rate using deterministic routing.  The
SB-3865 provides switching among 64 channels.  It is
possible to stack two SB-3865s (two-unit configuration) and
three SB-3865s (three-unit configuration) to provide up to
90-line switching capacities.  The SB-3865 is a member of
the TRI-TAC ULCS family.

b.  End-user COMSEC services are possible via a COMSEC
parent switch such as the AN/TTC-42 or AN/TTC-39 series. 
The SB-3865 may be used with a type SB-3614 automatic analog
telephone switchboard in a hybrid stack.  This arrangement
allows up to 59 additional analog telephones.  The total
number of switches in the stack, including the SB-3614,
cannot be greater than four.

8.  Architecture .  The SB-3865 consists of a switch module
(Unit 1) and power supply assembly (Unit 2).  A simplified
functional block diagram is shown in Figure II-8.  The
switchboard is functionally allocated to seven subsystems
described in paragraphs 9 through 15 below.  The processing
functions of the SB-3865 are controlled by a single
microprocessor.  Stored operating programs for the processor
provide real-time control over all switching and COMSEC
equipment needed to process secure and nonsecure calls
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through the system.  Additional maintenance and diagnostic
programs enable circuit testing and fault detection
throughout the system.  The programs are executed on a time-
share basis, using the stored database as needed.  The
keypad interface on the switch control panel allows the
operator to set up and change the switching services in
accordance with network needs.

9.  Termination Subsystem   

a.  The termination subsystem provides the connecting
interface between the SB-3865 and external switch and
subscriber terminations.  This subsystem provides:

(1)  Digital and analog loop and trunk signaling and
supervisory functions.

(2)  Impedance-matching circuits for the trans-
mission lines.

(3)  Analog-to-digital (A/D) and digital-to-analog
(D/A) conversion circuits needed to match the input-output
(I/O) signals.

(4)  I/O circuit protection from the effects of
overloads, lightning, and electromagnetic pulse (EMP)
radiation.

(5)  Interface with external COMSEC equipments to
include the KY-90.

(6)  Analog orderwire terminations. 

(7)  Interconnection to and from the control
subsystem.

b.  Each switch has ports for 30 single-channel lines
and 3 TDM groups.  The number of single-channel and TDM
groups can be increased to 60 or 90 single-channel lines and
6 or 9 TDM groups by electrically interconnecting (stacking)
2 or 3 switches.  All line and trunk connections are 4-wire
and provide full duplex operation.  The single-channel lines
use hole-in-head binding post connectors for field wire such
as type WF-16( )/U.  The TDM groups use twin coaxial con-
nectors for type CX-11230( )/G special purpose cable.  Each
switch can handle a mix of single-channel and multiplexed
groups and provides sole-user and switched service.  The
switch is capable of terminating three trunk groups, one of
which can be secured using the KG-94 or KG-194A.
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c.  The termination subsystem includes the following
functions and facilities:

(1)  Connectors .  The termination subsystem provides
for physical termination of the signal wires and cables.

(2)  Line Termination Units .  Both 32- or 16-kbps
digital and 4-wire analog lines are terminated.

(3)  Multiplex Group Terminations .  These terminals
provide multiplexing and demultiplexing of digital single
channels to and from TDM group signals.

(4)  TED Interface Termination .  Modem numbers 1, 4,
and 7 can be equipped with an external KG-194A.  Cables
required to interconnect the COMSEC to the switch are
provided on the front cover of the switch.

(5)  EOW Facilities .  These facilities terminate
voice orderwires and terminate one AVOW for attendant
access.

(6)  Nonswitched Circuit Service .  Facilities for
direct interconnection of circuits not requiring switched
service are provided.

10.  Matrix Subsystem .  The matrix subsystem is an
electronic switching device which, under program control,
provides the interconnection between terminations.  There
are two separate matrixes, the switching and patching matrix
and the scanner/receiver matrix.  This subsystem permits any
switch termination to be connected to any other switch
termination over an independent signal flow path.

a.  The matrix subsystem utilizes time division
multiplexing (TDM) techniques, whereby input and output
connections to the matrix are sequentially switched to
permit time sharing by all subscribers.  This scheme
provides a nonblocking matrix; i.e., all call requests can
be served simultaneously.  Because these time switching
operations are performed in microseconds, the matrix
connections appear to be continuous to the subscribers. 
Normally, calls are switched through the matrix under the
control of the microprocessor in the control subsystem. 
However, if the control subsystem fails, calls can be
manually connected through the matrix.  This is accomplished
using the MANUAL PATCH CONTROL panel located inside the
switch module.
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b.  Data are routed through the matrix subsystem in
serial digital bit streams.  These bit streams are organized
into highways, each consisting of 36 channels.  The matrix
subsystem is designed to handle up to three voice highways
per switch unit.

11.  Attendant Subsystem .  The attendant subsystem provides
the man-machine interface for call service assistance and
switchboard-related supervisory tasks and a Maintainer and
Supervisor Position.

a.  Both functions are combined at one physical
location, and only one attendant can tend the switch at any
time.  The supervisor can access both the call service and
the supervisory functions.  Access to the supervisory
functions can be locked out to the call service attendant by
use of a security password.  The SB-3865 is designed for
both attended and unattended operation.  When the SB-3865 is
in the unstaffed call service mode, all local call service
entries from the keypad are ignored.  Incoming calls to the
call service position are rerouted to a subscriber terminal
or attendant at another switch designated to provide service
assistance.

b.  When operating in a stacked configuration, one
SB-3865 module is designated as the online switch-board of
the stack; i.e., its processor is the only processor that
can be used to accomplish the call processing functions for
the entire stack.  Supervisory functions are accomplished at
the controller group of the online switch module in the
stack.  The call service functions may be performed on the
online switch module or on any standby switch module.

c.  The SB-3865 provides all facilities and functions
required to set up and extend calls between loops and
trunks.  Calls to the call service position are only
nonsecure.  Secure call assistance is possible only through
a separate subscriber terminal (KY-68) collocated with the
call service attendant.  The call service function is
provided through the combined actions of a call service
facility and a call service module.

d.  The call service facility allows the switch operator
to initiate and terminate calls, to service incoming
requests, and to provide switch services to subscribers not
classmarked for such services.  Controls and indicators are
provided to effect those functions.  An audible alarm is
provided to draw the attendant's attention to the call
service facility for events such as incoming calls and alarm
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conditions.  The call service facility also provides for
connection to the engineering orderwire termination.

e.  The maintenance/supervisor (M/S) group consists of
the equipment needed to interact with the control subsystem
programs and to effect changes in the database.  The M/S
position is provided with facilities for performing manually
initiated supervisory and maintenance services, for setting
up and reconfiguring equipment and circuits, for receiving
alarms and descriptive displays, and for localizing and
diagnosing faulty equipments, modules, and circuits.

f.  The M/S group includes the following:

(1)  A Bulk Storage Unit (BSU).

(2)  A Visual Display Unit (VDU).

(3)  A manual patch control.

(4)  Stacking control.

(5)  EOW facilities.

(6)  A timing control facility.

(7)  A processor and system control facility.

(8)  An alarm and status panel.

(9)  An M/S control facility.

12.  Timing Subsystem .  The function of the timing subsystem
is to provide and regulate the timing signals of all
subsystems.  The network synchronization scheme is based on
a master/slave scheme where one or more switches are slaved
to a master timing source.  The timing of the slave switches
is derived from the data transitions from the master timing
source or another slave station which in turn is slaved to
the master timing source.  The SB-3865 is capable of
operating as a master or slave station.

a.  The bit rate for all synchronous transmission,
originated or retransmitted by the SB-3865, is controlled by
a timing unit (TU).  Incoming synchronous bits whose rate is
not controlled by the TU of the SB-3865 are accepted at the
received bit rate by buffer devices.  The outputs of these
devices are at rates controlled by the TU.  The TU is an
element of the timing subsystem and its main component is a
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voltage controlled crystal oscillator (VCXO) whose operating
frequency is capable of being altered and controlled from an
external source.

b.  When the TU is operating as a slave source, it
receives an incoming digital bit stream from a specified
termination and applies the necessary control signals to the
oscillator so that the oscillator output frequency is locked
to the frequency of the incoming bit stream.  The SB-3865 is
able to slave its TU to the timing recovered from an
incoming single channel trunk connected to binding posts 25
or 29 or from any TDM group termination.  The timing source
selection is controlled by the supervisor using the Timing
rotary selection switch on the Switch Module front panel. 
In a stacked configuration, one of the switches is set up as
the controlling unit and the remaining units are
synchronized to the controlling unit.

13.  Control Subsystem .  The control subsystem provides the
facilities for detecting a switching action requirement,
interpreting the requirement, and connecting the switching
equipment necessary to satisfy the requirement.  The control
subsystem provides maintenance and diagnostic functions that
include error and status monitoring and fault isolation.

a.  The control programs that operate in the control
subsystem are responsive to, and provide for the control of,
the SB-3865 subsystems.  In response to requests from the
subsystems and associated hardware, the programs perform or
control the hardware that performs the following functions:

(1)  Call processing.

(2)  All call service features.

(3)  Routing and alternate routing.

(4)  All required administrative operations.

(5)  Diagnostic operations.

(6)  General system "housekeeping" and related
needs.

(7)  System start-up and recovery operations.

(8)  Man-machine features.
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b.  When two or three SB-3865s are stacked, it is
possible to designate the processor in any of the SB-3865s
as the online processor.  In a two-unit stack, the other
processor is automatically designated as standby.  In a
three-unit stack, one of the other processors is
automatically designated as standby.  In a three-unit stack,
both of the other processors can be designated as standby. 
Which one will take over is determined by its place in the
stack.  The online processor is capable of controlling the
entire stack.  Failure of the online processor activates a
major alarm.  When a processor fails it is marked out-of-
service.  Following failure of an online processor, the
standby processor is capable of assuming full online status. 
In a three-unit stack, if the standby processor fails to
assume online status within 100 ms, the processor on the
third unit is capable of assuming full online status.  The
operator-maintainer can restart any processor in the stack
without reloading the program or database.

14.  Memory Subsystem .  This subsystem provides all of the
facilities and functions required to store information for
use by the control subsystem and the attendant subsystem. 
It provides read-only memory (ROM) and random access memory
(RAM) for storage of bootstrap (and recovery initialization)
programs and operating programs, respectively.  The memory
subsystem provides all of the required memory addressing,
read/write control, and memory refresh facilities associated
with memory storage.

15.  Power Subsystem .  The power subsystem controls and
distributes all ac and dc power required for switch
operation.  The power subsystem accepts external primary ac,
external emergency dc, or internal emergency battery dc
power at the following levels:  single phase primary ac
power at 120/240 volts, 50, 60, or 400 Hz (not at the same
time), 12.5 amps max., and external or internal emergency dc
power at + 24 volts, 14.6 amps.  In the event of an external
power failure, the power subsystem can be operated from an
internal storage battery.  The storage battery provides the
power necessary to operate the system electronics for up to
3 hours.  The subsystem distributes dc power to all SB-3865
subsystems.  It also provides ac/dc and dc/dc conversions to
produce the voltage levels required by the various modules.

16.  Characteristics and Limitations .  Table II-54 lists the
operating characteristics, capabilities, and limitations. 
Table II-55 lists and describes the analog line types and
typical interface equipment.
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Table II-54.  SB-3865 Characteristics and Limitations
 (per Switch Module)

              Item  Characteristics/Limitations

Single-Channel Digital
Lines

  a.  Quantity
  b.  Type Modulation
  c.  Bit Rate

30 channels maximum
Conditioned diphase
16 or 32 kbps

Single-Channel
 Analog Lines

Up to 8 channels can be used
for 4-wire analog
terminations only 

Multichannel Digital TDM
Groups

  a.  Quantity

  b.  Type Modulation

  c.  Bit Rate

3 groups maximum.  Each
group can contain 18
channels maximum.

Unbalanced conditioned
diphase

Diphase:  144 to 576 kbps at
32 kbps channel rate; or 72
to 288 kbps at 16 kbps
channel rate.

Engineering Analog Voice
Orderwire

One AVOW can be provided by
each TDM group modem
circuit.

Attendant's Orderwire One analog voice circuit is
provided for the attendant

Maximum Line Lengths

  a.  Single Channel Loops
  b.  TDM, 576 kbps
  c.  TDM, 288 kbps

0 to 4 km
0 to 3.2 km
0 to 4 km
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Table II-55.  SB-3865 Analog Line Types and Interfaces

Line Type Interface Equipment   Mode of Operation

I AN/TTC-38
AN/TTC-30

Four-wire DTMF
Confirmation Trunk

II SB-3614/A Four-wire DTMF, 3-digit,
tone burst PABX trunk

III CV-1919
SB-3082

Four-wire DTMF converter
trunk

V TA-341
TA-720
TA-838

Four-wire, ac supervised,
local battery

VI DSN Four-wire, SF, ac
supervised trunk

17.  Line Termination Unit Selection .  The SB-3865 can be
configured to operate with a variety of Line Termination
Unit Configurations.  The single channel lines connected to
binding posts BP1 through BP30 can be used for 4-wire
digital traffic.  In addition, eight of the terminations 
BP1 thru BP6, BP9, and BP10) can also be used for 4-wire
analog or DSN traffic.  The type of termination available is
determined by the type LTU CCA installed in the corre-
sponding slot in the Switch Module.  Each DLTU CCA contains
four line termination circuits (LTUs) and, therefore, can
terminate four subscribers or digital in-band trunks.  Each
4-wire analog LTU (4W ALTU) CCA and DSN Interface Unit (AIU)
CCA contain two LTUs and can terminate two subscribers or
analog trunks.
  
18.  Operational Planning

a.  System Applications .  The SB-3865 can operate in
most joint service telephone switching systems.  Deployment
is possible in the configurations shown in Figure II-9.

(1)  Tandem Switching .  Tandem switching
applications provide lateral routing capability between
switches in subnetworks and also other subnetworks.  DSVT
calls cannot be tandemed between CPSs via the SB-3865.  This
capability allows routing to alternate parents, permits
direct throughput between subordinate switches and allows
for nodal subnetwork expansion by the addition of access
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switches.  Connection to other switches is accomplished via
either TDM groups or single-channel trunks using in-band
signaling.

(2)  Stand-Alone Switching .  When the SB-3865 is
deployed as a stand-alone switch, its single-channel loop
circuits are used to form a local, self-contained telephone
network.  In this application, the multichannel TDM groups
can only be used with RLGMs, RMCs, or Group Modems.  The
switch is required to operate in the "Emergency Mode"
instead of the "Normal A" or "Normal B" Mode because a
COMSEC parent switch is not included as part of the network. 
In either arrangement, both the calling and called parties
must be equipped with DSVTs to process secure calls.  All
other connections will result in nonsecure (plain text) call
processing.

(3)  Hybrid Stacking .  The SB-3865 may be used with
a type SB-3614 automatic analog telephone switch-board to
create a hybrid stack.  This arrangement allows up to 59
additional analog telephones to be added to a system.  The
hybrid connection is made via the SB-3865 4-wire analog
terminations used as single-channel analog trunks.  For
routing purposes, both switches are assigned the same
identification number (NNXX).  Calls are completed directly
to or from the assigned SB-3614 subscribers (GXX) as though
they were local calls.  The total number of switches in a
stack, including the SB-3614, cannot exceed four.  The
hybrid stacked deployment differs from the normal deployment
of the SB-3614.  Normally the SB-3614 will be assigned its
own identification number and routing will be made on
receipt of the switch code.  In a hybrid stack, the SB-3614
and SB-3865 share the same switch code.

b.  Routing .  In the SB-3865, call routing is
automatically controlled.  Path selection is based upon
processor analysis of dialed numbers and routing tables
stored as part of the database.  Routing options include
local switch routing assignments, interswitch routing, and
hybrid stack routing.  For individual calls, the selected
route is determined by such factors as COMSEC requirements,
type of call (analog or digital), switch operating mode
(normal or emergency), and selected restrictions stored in
the database.  Routing requirements and restrictions are
determined and implemented during network planning and 
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installation phases.  The SB-3865 processes analog and
digital calls from loop or trunk lines as listed below:

(1)  Analog Lines .  The SB-3865 accepts and provides
analog signals for 4-wire analog loops and trunks.  All
analog connections are nonsecure, single-channel only and
can interface with 4-wire DTMF loops or trunks as follows:

(a)  Ac supervised, local battery loops; e.g.,
TA-341, TA-720, or TA-838. 

(b)  Confirmation trunks; e.g., AN/TTC-38.

(c)  Three-digit tone burst PABX; e.g.,
SB-3614.
 

(d)  Four-wire converter trunks.  

(2)  DSN Interface .  Access to the DSN system can be
accomplished by any digital subscriber.  In addition, the
configuration kits include a DSN interface CCA, which may be
substituted for any 4-wire analog line termination unit CCA,
thereby allowing direct access to DSN lines from the local
switch, when it is in the Type III, Emergency Mode.

(3)  Digital Lines .  The SB-3865 accepts and
provides secure and nonsecure digital signals for 4-wire
loops and trunks as listed below.  The SB-3865 also provides
for loop and trunk service via the TDM transmission groups.

(a)  Loops as provided by type TA-954
(nonsecure) or type KY-68 (secure) voice terminals. 
 

(b)  In-band signaling trunks as provided by
other SB-3865s, AN/TTC-42, or a AN/TTC-39 series CS. 

c.  Network Planning .  See Chapter V, Section B, for
information on preparing a network plan for the SB-3865. 
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SECTION F

COMPACT DIGITAL SWITCH, AN/TTC-39E, 
AND SWITCH MULTIPLEXER UNIT

1.  Introduction

a.  Compact Digital Switch (CDS) .  The CDS is a small,
lightweight stand-alone circuit switch, which is designed
for rapid deployment.  It can be employed in a transit case
configuration or installed in a shelter.  The CDS is a
state-of-the-art version of the AN/TTC-39A(V)4.  The CDS is
a part of the AN/TTC-39E(V)1 used by the 112th Signal
Battalion in support of the SOF, the AN/TSQ-188, Special
Operations Command Light Initial Communications Module
(SOCLICM) used by the JCSE, and the AN/TSQ-201 used by
USAFE.  The CDS is a fully digital trunk switch that uses a
64 kbps switching matrix.  

b.  AN/TTC-39E .  The AN/TTC-39E combines switching,
multiplexing, COMSEC, and peripheral assemblies to provide
full AN/TTC-39A(V)4 functionality.  The major components of
the AN/TTC-39E are:

(1)  Rack mountable switching unit.

(2)  Rack mountable call service position console.

(3)  Rack mountable LTU or circuit card nest.

(4)  Transit case LTU.

(5)  KG-82, HGF-93, KGX-93 (or equivalent) COMSEC.

(6)  Rubidium standard.

c.  Switch Multiplexer Unit (SMU) .  The SMU repackages
the CDS, a loop nest, and an atomic standard frequency
reference into a single unit.  The SMU can be used in a
transit case configuration or installed in various shelter
or rack mounted configurations.

2.  CDS .  The CDS supports only group level interfaces,
either standard TRI-TAC DTG groups or commercial standard T1
or E1 groups (the T1/E1 card is still being developed).

a.  The DTG interface is a standard TRI-TAC format from
4 1/2 to 144 channels.  If the CDS is to operate at a
32 kbps sampling  rate, then the DTGs can operate at either
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a 32 or 16 kbps channel rate.  If configured for a 16 kbps
sampling rate, the DTGs can operate only at the 16 kbps
channel rate.

b.  The T1 interface (T1CEPT card) is a US commercial
standard interface used within North America and the DSN. 
ATT Publication 83501 defines the commercial standard and
DCA Circular 310-175-13 defines the DSN standard.  A T1
group consists of 24, 64 kbps mu (µ)-law PCM traffic
channels and a 8 kbps framing channel for a group rate of
1.544 Mbps.  The T1 group format consists of an 8-bit sample
for each of the 24 traffic channels (24 x 8 = 192), plus a
single framing bit for a 193 bit frame.  The T1 interface
supports fractional interfaces for tolling purposes by
assigning only the number of traffic channels required.  The
remaining channels can be left unassigned or used as loops. 
The group rate remains as 1.544 Mbps.  The T1 interface uses
alternate mark inversion (AMI) modulation.  Since a
consecutive series of zeroes would result in a constant
signal level and would be subject to receiver drift, one of
two types of "Ones Density" modes (B8ZS or B7) are used to
ensure an adequate number of ones or "marks" is maintained.

c.  The E1 interface (T1CEPT card) is a European
commercial standard interface used throughout the world
(except North America and Japan) and DSN in Europe.  ITU
(formerly CCITT) Recommendations G.703 and G.732 define the
commercial standard and DCA Circular 310-175-13 defines the
DSN standard.  An E1 group consists of 30, 64 kbps a-law PCM
traffic channels, a 64 kbps framing channel, and a 64 kbps
signaling channel for a group rate of 2.048 Mbps.  The E1
group format consists of a 256 bit frame with an 8-bit
sample for each of the 32 channels (32 x 8) = 256).  The E1
interface supports fractional interfaces for tolling
purposes by assigning only the number of traffic channels
required.  The remaining channels can be left unassigned or
used as loops.  The group rate is 2.048 Mbps.  The E1
interface uses HDB3 modulation.  Since this modulation
scheme ensures an adequate number of transitions to preclude
receiver drift, the Ones Density mode used for T1 operation
is not required.  The physical interface is 4-wire, twisted
pair cable.         

d.  Table II-56 shows the configuration by CDS version.
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Table II-56.  CDS Configurations

Version

Capability TTC-39E(V)1 TSQ-188 TSQ-201

TACTS 1 1 1

TACLS 1 1 1

COMSEC Controller 0 1 1

RSBC 1 1 0

DTG 6 1 1

T1CEPT 0 1 6

DVOW 1 1 0

PIC2 1 1 --

Rubidium Standard 1 1 1

AKDC 2 2 2

Signals Row Nest

DLPMA
2WLTU
4WLTU
EMLTU
MFLTU
NILTU
TCLTU

1

25
10
5
0
0
0
5

1

8
10
4
2
6
2
4

0

12
4
4
2
2

10
2

CV-4180 (LTU) 2 2 4

CSP 2 2 2

TED 5 12 --

AN/TYC-20 1 0 0

AN/TYC-19 1 0 0

3.  SMU

a.  The SMU is employed in the AN/TSC-143 Tri-Band
Satellite Terminal and the Common Air Defense Communications
Interface (CADCI), which is used in Patriot Fire Control
Shelters and the Kuwait Air Defense (KAD) Fire Control
Shelters.  SMUs are also employed on the Navy’s USS BLUE
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RIDGE and USS MOUNT WHITNEY command ships and at DISA STEP
sites. 

b.  The SMU provides both group level and subscriber
access.  The group interfaces are the same as provided in
the CDS.  Subscriber access is provided by an internal loop
nest supporting up to 60 subscribers or by means of a
standard DTG to an external multiplexer, LTU, or single row
nest.

c.  Table II-57 shows the SMU configurations in the
AN/TSC-143 and two versions of CADCI.  CADCI 1 contains card
set 01-2753100-2; CADCI 2 contains card set 01-2753100-3.

Table II-57.  SMU Configurations

Version

Capability TSC-143 CADCI 1 CADCI 2

TACTS 1 1 1

TALCS 1 1 1

COMSEC Controller 1 0 0

RSBC 2 0 0

DCBU 0 2 2

DTG 3 2 4

PIC 1 1 1

Rubidium Standard 1 1 1

Internal Row Nest

  DLMPA
  2WLTU
  4WLTU
  EMLTU
  MFLTU
  NILTU
  TCLTU

1

8
   3 1 /

0
   6 1 /
   6 1 /
   6 1 /
   6 1 /

1

1
2
3
0
0
1
0

1

5
2
1
0
0
1
0

Downsized CSP 1 1 1

TED 3 1 1
                    
1/  Provided in the Variable Card Set.
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4.  General Information Common to CDS and SMU

a.  Table II-58 lists the cards common to the CDS and
SMU.  Both the CDS and SMU can support TRI-TAC COMSEC
equipment to provide bulk encryption and per-call security
for both DSVTs and approved loops.  If equipped with TRI-TAC
COMSEC equipment, both can act as a COMSEC parent switch for
the SB-3865 or AN/TTC-48(V).

Table II-58.  CDS and SMU Card Types

Circuit Card Function

7(50 7HUPLQDO ERDUG IRU &'6� LQFRUSRUDWHG LQWR 608 EDFNSODQH

0(0 /LWWRQ PHPRU\��� 0HJDZRUG ����ZRUG ELW PHPRU\�

&38 /LWWRQ�&38�96/, YHUVLRQ RI ������

,�2 &21 /LWWRQ ,QSXW�2XWSXW FRQWUROOHU

,�2 &7/5 6ZLWFK ,�2 FRQWUROOHU

3,& 2SHUDWRU LQWHUIDFH WKRXJK 9'7 RU 3& DQG 77<

0$75,; �� NESV VZLWFK PDWUL[�PD[LPXP RI ����� WHUPLQDWLRQV

7$&76 7DFWLFDO 7UXQN 6LJQDOLQJ �76% DQG '6%�

7$&/6 7DFWLFDO /RRS 6LJQDOLQJ�'LJLWDO UHFHLYHUV DQG '6*

&206(& &206(& FRQWUROOHU IRU $.'& DQG /.*V

'&%8 'LJLWDO &RQIHUHQFH %ULGJH��� SRUWV ZLWK $1�77&���$�9�� VRIWZDUH

5%6&� )ORRG 6HDUFK 6LJQDOLQJ %XIIHUV

6,% 6\VWHP ,QWHUIDFH %XV�LQWHUFRQQHFWV WZR VZLWFKHV IRU UHGXQGDQW RSHUDWLRQ
RU H[WHQGV PDWUL[ EXV WR H[SDQVLRQ FKDVVLV

'92: '92: IRU XS WR �� '7*V

07* 6\QWKHVL]HV UHTXLUHG IUHTXHQFLHV�FDQ EH VODYHG WR D UXELGLXP VWDQGDUG�
'7*� RU 7��(� JURXSV

'7* 75,�7$&�06( VWDQGDUG� '7*V IURP � × WR ��� FKDQQHOV� HDFK FDUG
VXSSRUWV WZR JURXSV

7�&(37 &RPPHUFLDO VWDQGDUG 7� RU (� JURXSV� HDFK FDUG VXSSRUWV WZR JURXSV

/RRS 1HVW 608 2QO\

*30'0 75,�7$& FDUG WR LQWHUIDFH WR '7* LQ 608 VZLWFK QHVW

7*02: 75,�7$& FDUG WR LQWHUIDFH WR '7* LQ 608 VZLWFK QHVW
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7,07* /78 FDUG WR SURYLGH UHTXLUHG WLPLQJ WR 608 ORRS QHVW

��08; 608�651 FDUG WR PXOWLSOH[�GHPXOWLSOH[ XS WR IRXU �� FKDQQHO JURXSV LQWR D
VLQJOH '7* WR LQWHUIDFH WR WKH &'6�608

0;'0; /78 FDUG WR PXOWLSOH[�GHPXOWLSOH[ XS WR �� FKDQQHOV

��+] *HQ *HQHUDWHV �� +] ULQJ WR DQDORJ WHOHSKRQHV

'/78 'LJLWDO /LQH &DUGV�WHUPLQDWHV HLWKHU GLJLWDO RU DQDORJ ORRSV RU WUXQNV

b.  Table II-59 lists the maximum capabilities of both
switches.

Table II-59.  CDS and SMU Capabilities

Maximum Capability CDS SMU

7RWDO &KDQQHOV

6LQJOH &KDQQHO ,QWHUIDFHV

0D[LPXP 1XPEHU RI 0XOWLSOH[HG &KDQQHOV

���

�

���

���

�� ��

��� ��

*URXS ,QWHUIDFH &DUG 6ORWV �'7*� ��

'7*V

�

��

� ��

� ��

7(' �� �

/.* �� ��

76% �� ��

'6% �� ��

'LJLWDO 5HFHLYHUV �� ��

'LJLWDO &RQIHUHQFH %ULGJHV �� ��

&63 �� �

'92: �� FDUG VXSSRUWV �� '92: FKDQQHOV� � �
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Table II-59.  (Cont’d)
__________          
1/  There are 15 slots for DLTUs in the SMU, depending on    
    the card type, up to 60 single-channel terminations are  
    available.
2/  The CDS and SMU switch matrix supports up to 2,048       
    terminations but is limited to 744 when using the        
    AN/TTC-39A(V)4 software.  In the SMU, 61 terminations    
    are dedicated for single channel terminations and the    
    remaining 683 are available for groups.
3/  The DTG and T1/E1 cards are slot compatible, each card   
    supports two groups.  The maximum number of DTGs, T1s,   
    and E1s cannot exceed the numbers shown and are not      
    additive .
4/  The SMU uses one DTG for the internal loop nest, leaving 
    the remaining DTG on that card and up to 3 additional    
    group interface slots for DTGs or T1/E1 groups for       
    external use.

c.  Table II-60 shows the maximum capability of the CDS
and SMU in either configuration.

Table II-60.  Redundant or Expanded CDS/SMU Configuration

Configuration DTGs Single Channels

&'6 �� �

5HGXQGDQW &'6 �� �

608 � �� H[WHUQDO� ��

5HGXQGDQW 608 �� ��� H[WHUQDO� ���

608 ZLWK ([SDQVLRQ &KDVVLV �� ��� H[WHUQDO ��� ���

          
1/  Assumes both loop nests are used.

d.  The CDS and SMU have a limited control capability,
including DVOW ( CDS only ), a rubidium atomic standard
frequency standard, a DTG repeater mode, and channel
reassignments.

e.  Figures II-10 and II-11 are block diagrams of the
CDS and SMU respectively.
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SECTION G

NAVAL CIRCUIT SWITCHES

1.  Introduction .  This section provides information of the 
MITEL SX-50, a digital private branch exchange (DPBX)
employed in the Navy's Fleet Mobile Operations Center
(FMOC), and Navy shipboard switching systems.

2.  MITEL SX-50

a. General Characteristic

  (1)  Timing .  The DPBX uses a microprocessor driven by
a 8 MHz crystal oscillator with a 0.5 microsecond cycle
time.  It uses time division switching and PCM.  The master
clock for PCM operates at 16.384 MHz.

  (2)  Switch Capacity .  The switching matrix (DX)
provides time division switching for up to 48 line and trunk
channels or for 1.5 links, with a link having 32 channels. 
A shared link is provided for the attendant console and DTMF
receivers.  A digital signal processor provides 8 channels
of dual tone generators, 18 conference circuits, and 1 tone
detector circuit.  The system provides 10 peripheral circuit
cards for lines and trunks.  A line card can accommodate
either 8 or 16 telephone lines depending on the type.  A
trunk card can accommodate either eight or four trunks
depending on the type.  The line capacity is 160
terminations (no trunks) and up to 80 trunks (no lines).  In
addition to single telephone sets, the system also accepts
SUPERSET 3 and 4 telephone sets that accommodate 3 or 15
appearances respectively.  Separate line cards are provided
that support up to 8 lines for such sets.  The system
provides for adding a slave PBX in order to increase the
subscriber line capacity.  For this purpose, a trunk circuit
from the slave PBX is connected to a line circuit of the
host PABX.  Additional dialing is required for
communications between the PABXs.

  (3)  Signaling .  The system interconnects both DTMF
and rotary dial sets.  Five DTMF receivers are provided. 
For pulse dialing, the signal processor detects the digits
by monitoring the loop current.  For trunks, supervisory
signaling is loop start, ground start, and E&M.  Address
signaling is by DTMF, dial pulse, and E&M.  The system has a
wait-for-dial feature for trunk calls.  Digits dialed before
the second dial tone is received from the control office are
not outpulsed.
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(4)  Data Capability .  Provisions are available for
a PC to send data to destinations outside the DPBX by means
of a modem attached to the SUPERSET 4 line.

b.  Features .  The SX-50 provides features which can be
characterized in the following three categories:

(1)  Subscriber Features

(a)  Abbreviated dial.

(b)  Auto-answer (speaker phone).

(c)  Auto-hold.

(d)  Call forwarding.

(e)  Call hold.

(f)  Call pickup.

(g)  Call transfer.

(h)  Conference.

(i)  Executive busy override.

(2)  Attendant Features

(a)  Automatic ring-down circuit.

(b)  Automatic wake-up.

(c)  Contact monitor.

(d)  Do not disturb.

(e)  Message waiting.

(f)  Paging access.

(g)  Room status.

c.  System Operation Features

(1)  Automatic route selection and tool control.

(2)  Call direction.
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(3)  Direct in line.

(4)  Direct inward dial trunks.

(5)  Hotline.

(6)  Hunt groups.

(7)  Originate only extensions.

(8)  Personal on-going line.

(9)  Pick-up groups.

(10)  Station-message detail recording.

(11)  Transfer dial tone.

(12)  Trunk answer from any station.

(13)  Trunk groups.

(14)  Voice mail port.

(15)  Wait for dial tone.

d.  Dialing .  Dialing is in conformance with the North
American Numbering, NYX-NNX-XXXX.

e.  Interface .  The DPBX trunk interface requires
metallic conductors for central office loop or ground start
or E&M types 1 or 5 dc signaling and supervision.  In order
to interface with an AN/TTC-39 series CS, the SX-50 would
have to use an EMLTU card.

3.  Navy Shipboard Switching Systems

a.  Introduction .  This appendix provides information on
the voice systems found aboard ships.

b.  Single Audio System (SAS) .  The SAS is a legacy
analog voice switching system used primarily for tactical
battle group communications.  It permits association of a
given TA-970 handset with a specific ANDVT, which in turn is
tied to a specific radio and frequency.  By flipping a
selector, the tactical staff can push-to-talk access to
established subnets such as ASW, sea-to-air, and SAR.
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c.  Interior Voice Communications System (IVCS) .  The
IVCS was originally planned as a ship-wide nonsecure means
of distributing voice circuits.  It has evolved into an ISDN
telephone system employing various commercial switches(e.g.,
HORIZON 2000, Dimension 750, and MITEL family of switches). 
For pier-side use, several tail circuits are patched into a
public switch to provide exterior access.  Since Operation
DESERT STORM, the external communications capability of IVCS
has expanded rapidly and continues to grow.  Many major
combatants have T1 pier-side access to the public switch by
way of an IVCS trunk line.  At sea, the IVCS can be patched
into wideband SATCOM such as SHF and ATHENA and into
INMARSAT.  Personnel at handsets authorized to access
outside lines, dial an outside access code and are switched
to either outside tail circuits or an outside trunk.  The
IVCS ISDN switches can be programmed to block outside access
to any nonauthorized hand sets.  Further, it is possible to
restrict and prioritize access to various media and to
reserve capacity for high-priority lines.  Hot lines can be
established that can connect two predetermined phones
whenever either goes off hook and the other rings.   The
speed of establishment of such connections (once defined) is
governed by transmission delay and human reaction time at
the distant end.  (The switching time is fast when compared
to these delays.)  The rapid growth in IVCS to meet external
communications requirements has in some cases required
augmentation of the central IVCS switch with PBX switches. 
Use of auxiliary switching is considered a temporary
expedient rather than a long-term solution to the increased
demand.  On some ships the PABX is integrated as a trunk
extension of the IVCS, therefore, aside from additional
access digits, it is transparent to the end user.  On other
ships the PABX requires a second handset.  Often a PABX is
used in conjunction with a dedicated resource such as a
battle group cellular phone.  

d.  Battle Group (BG) Cellular Phone .  Most major
combatants have been outfitted with cellular relays that
permit use of commercial hand sets to dial within the
network.  Small craft, ships, and shore are capable of
contacting personnel on ships within the cellular group. 
(Due to the commercial applications of this technology, the
Navy is restricted from using BG cellular within 50 miles of
US shore lines.)  With the advent of commercial SATCOM
cellular networks, the Navy will be able to take advantage
of these capabilities as they arise.

e. Indirect Defense Switched Network (IDSN) . IDSN refers
to a variety of switches and services available to/from the
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private sector of the public switch.  This typically refers
to a tail circuit but can include fractional T1 and higher. 
Onboard ships IDSN lines are digitized at rates from
2.4 kbps to 64 kbps and may be muxed into 64 kbps aggregates
for transmission ashore where they may be  demuxed and
presented as tail circuits to the public switch.  These are
nonsecure lines, but are bulk encrypted for transmission
from the ship.  Included in this category is use of the
International Maritime Satellite (INMARSAT) with nonsecure
end user equipment (STU-IIIs can go secure on the INMARSAT
after call establishment).  The INMARSAT cannot be bulk
encrypted due to the need to land signals though earth
stations in many countries.  Use of IDSN at sea under
various tactical conditions can be restricted.

f.  KY-68, DSVT .  The KY-68 requires 16 or 32 kbps
access, thereby requiring more bandwidth than other
alternatives.  The voice quality is similar to that of
LPC-10 and much better than LPC-2, which was in use when the
KY-68 was introduced.  This legacy system has been installed
on several ships as an expedient for interoperability with
existing TRI-TAC systems.  Usually this is done by taking a
long local from a shore-based TRI-TAC switch which supplies
dial tone.  The KY-68 signal is sometimes muxed by an
AN/FCC-100(V) or TD-1389 multiplexer at a NCTAMS for
transmission to sea.  Two command ships, USS MOUNT WHITNEY
and USS BLUE RIDGE, have SMU switches onboard that can
handle TRI-TAC signals without requiring a gateway through
the NCTAMS.  Both ships have prototype high bandwidth
systems that can afford the bandwidth required to support
KY-68 demands.  The Navy has embarked on the 7-foot SHF
antenna program and the Challenge Athena program, the latter
a commercial C-band SATCOM project (see CJCSM 6231.04). 
Ships having high data rates access can support several
KY-68 circuits, when required, and be supported by the
theater CINC.  Dual SHF carier operation is feasible from
Numbered Naval Fleet Flagships (USS MOUNT WHITNEY, USS BLUE
RIDGE, USS LASALLE, and USS CORONADO).  These ships can
enter tactical architectures via direct GMF connectivity to
forward deployed GMF terminals or STEP locations.  The
Navy’s latest terminal modernization program, AN/WSC-6(V),
will provide this capability to aircraft carriers and large
deck amphibious flagships.
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SECTION H

DIGITAL SWITCH

1.  Introduction .  The Digital Switch (DS) is a down-sized
version of the AN/TTC-39 series of circuit switches.  It
provides the internal and external shelter communications
needed for secure operation of the USAF Mobile Air Operation
Center (MAOC) in support of the Contingency Theater
Automatic Planning System (CTAPS).  The main emphasis of
CTAPS is the creation and dissemination of the Air Tasking
Order (ATO).  The CTAPS program includes 3-in-1 expandable
shelters designated the AN/TSQ-165, which includes the DS as
the primary voice communications switch.  The DS is a
150-termination switch for intra-and inter-site capability
for access to the DSN.  The switch provides the CTAPS MAOC
user with the capability to transmit and receive voice
traffic via ground-air-ground radio channels, direct access
to long-haul transmission media, and a local intercom system
with conferencing capabilities.  The DS is fully
interoperable with the TRI-TAC family of switches for both
intratheater and DSN operations.

2.  Capabilities

a.  General .  The DS is a fully digital and nonblocking
switch which provides 150 lines for secure voice and data
communications.  The DS consists of a time division matrix,
common equipment, a processor set, several controllers,
modems, a visual display terminal, a power supply, and
timing circuits.  The time division matrix (TDMX) is the
primary switching element.  It performs the time division
switching of the subscribers.  The subscribers can be either
individual loop subscribers (4 loops) or part of a digital
transmission group (8 groups).  The individual loop
subscribers are connected to the TDMX through a loop modem. 
The groups are connected to the TDMX by eight group modems,
a digital transmission group module (TGM), and a group
multiplexer /demultiplexer. The DS is mounted in a standard
19-inch rack and consists of a common equipment module,
automatic data processor, power processor module, blower
assembly, control panel, and an associated VDT.  The VDT is
a man-machine interface (MNI) for entering data base
classmarks.  The DS provides full COMSEC management and
control for LKGs, AKDC, and TEDs.  
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b.  DS Functional Characteristics .  The following
characteristics (Table II-61) are associated with the DS as
installed the Mobile Air Operation Center (MAOC),
AN/TSQ-165.

Table II-61.  DS Functional Characteristics

Item MAOC Configured

Total external lines 150

Single channel (loops) 4

Group terminations (channels) 162

Digital transmission group 8

TSB/DSB 7

Conference bridges (5 party) 2

COMSEC interface:

  ADKC (KGX-93)
  LKG
  TED
  VINSON

2
16
1
1

Call service position 1

Digital voice order wire 1

Peripheral interface:

  VDT
  Printer (optional)
  Remote VDT with DSDI      
  Digital receivers

1

1
9

c.  DS Switching Description.   The DS is based upon a
time division architecture.  All switching is digital and is
supported as such by both the hardware and software.  The
primary switching element is the time division matrix
(TDMX).  It interfaces directly with the central processing
and control subsystems.  The matrix consists of time
division memory modules (TDMMs).  The digitized voice of a
calling person is routed into the memory modules and is
transferred from one of the memory modules to the called
person.  The primary mode of transmission is conditioned
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diphase modulation.  Conditioned diphase modulation is
employed for transmission over wire and cable.  Dipulse
modulation is employed for transmission over coaxial cable
to existing multichannel transmission equipment.  Data
exchange between the matrix and the subscriber equipment
(telephone sets) is routed through a network of multiplexers
and demultiplexers and modems.  Call completion and
connections processes are managed by the operating system
software.  This software controls the hardware elements
throughout the switch.  Operations supervised by the
software include call processing, program activity, machine
input/output, activity monitoring, bookkeeping and fault
detection.  Either loop or trunk encryption may be provided.

d.  Specific

(1)  Two VDT interfaces for local switch
configuration, subscriber interfaces, online diagnostics,
fault isolation, and remote dial-up access.

(2)  Essential user bypass (EUB) to reconnect up to
60 shelter subscribers to other facilities or on-site
switches when the DS fails.

(3)  Interoperable with AN/TTC-39A(V)1/A(V)3/A(V)4,
AN/TTC-42, SB-3865, SB-3614/A, MSE, and DSN.

(4)  Interfaces to TRI-TAC and MSE networks through
eight trunk group interfaces at the data transmission rates
shown in Table II-62.

Table II-62.  DS Trunk Group Interfaces

Trunk Group Rate
(kbps)

16 kbps Circuits per
Trunk Group

Trunk Group Rate
(Kbps)

32 kpbs Circuits per
Trunk Group

  72
 128
 144
 256
 288
 512
 576
1024
1152
2048
2304

4.5
  8
  9
 16
 18
 32
 36
 64
 72
128
144

 256
 288
 512
 576
1024
1152
1536
2048
2304
4096
4608

  8
  9
 16
 18
 32
 36
 48
 64
 72
128
144
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(5)  Four loop interfaces for DSVTs and DNVTs.

(6)  One primary and up to five alternate trunk
group clusters, to provide up to six routes per call
attempt.

(7)  Classmarks for subscriber privileges or
restrictions.

(8)  Abbreviated dialing.

(9)  Compressed dialing.

(10)  Call transfer.

(11)  Automatic line grouping, for up to 32 groups
of two to five subscribers.

(12)  Two five-party conference bridges, each CIU
has 30 digital conference bridge units to support 12
intercom conferences.  
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SECTION J

TRANSPORTABLE TROJAN MINI SWITCH

1.  Introduction .  The TTMS is a self-contained,
transportable switching subsystem interoperable with the
existing TROJAN network.  The TTMS adds a distributed
switching and routing architecture to the TROJAN system and
provides an intratheater subsystem for contingency
operations.  The TTMS provides a forward-deployed switching
capability tailored to support the intelligence processing
and dissemination mission of the TROJAN SPIRIT II, TROJAN
switch extensions, and TROJAN Lightweight Integrated
Telecommunications Equipment (LITE) systems (see Appendix F,
CJCSM 6231.04) during split-based contingency operations. 
This theater capability may be independent or connected to
the existing TROJAN Network Control Center (TNCC) at Fort
Belvoir, VA.  

2.  Capabilities

a.  General

(1)  The TTMS contains two (redundant) full duplex
fiber optic modems, which provide the interface to the
satellite or terrestrial communications system.  

(2)  Fifteen (15) KIV-7s are available to perform
aggregate subscriber COMSEC.  

(3)  The TTMS contains 10 T1 interfaces.  

(4)  Sixteen multiplexed channels are allocated as
follows:  channels 1-8 for collateral circuits, and channels
9-16 allocated as SCI circuits.  

(5)  A rubidium clock provides the timing for
intratheater operation.  

(6)  Two KG-94s (TED) provide encryption and
decryption of the RED trunk aggregate circuits.  

(7)  Two variable DSCS satellite modems provide a
fully redundant circuit to a satellite communications
system.  

b.  TTMS Subsystems .  Three electronic subsystems permit
the TTMS to provide an extension service of the TROJAN
Network Control Center (TNCC) capabilities for up to 24
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TROJAN systems deployed in support of contingency
operations.  

(1)  Circuit Switch Subsystem (CSS) .  The CSS
consists of a DSS-1 (see Appendix F, Annex A) mounted into
shock isolated shelter cabinets.  The DSS is interoperable
with the TROJAN Voice Data Switch (VDS) at the Fort Belvoir
TTNC.  The TROJAN VDS is an SDS-1 product variant.  Both
switches are partitioned to support collateral and SCI
processing.  Five SCI and five collateral trunk lines
operating at 4,800 kbps are extended from the TTMS to the
VDS providing the capability for deployed TROJAN systems to
dial subscriber directory numbers for access to VDS and TTMS
subscribers.  Both switches support digital voice,
facsimile, or data switching.  Table II-63 lists the DSS
port allocations.  

Table II-63.  DSS Port Allocations

Circuit Collateral SCI

SPIRIT subscriber 60  84

SPIRIT subscriber (spare) 15  21

TTMS subscriber  1   1

TSC trunk 10  14

TTMS tandem trunk  6  14

Unassigned  0   4

Total 92 138

(2)  Router Subsystem (RS) .  The RS uses one each
collateral and SCI AGS+ router to provide an internetworking
capability for deployed TROJAN systems and a gateway to the
TNCC router banks which provide access to SIPRNET and JWICS
and other DOD networks.  The RS is also capable of being
interfaced to local MILNET access points to provide intra-
theater, self-contained networking capabilities without
interfacing to the TNCC.  

(3)  Baseband Communications Subsystem (BCS) .  The
BCS consists of RED and BLACK multiplexing equipment, patch
and test facilities, and encryption equipment.  



CJCSM 6231.02A
1 August 1998

II-J-3

3.  Communications .  The TTMS has the capability of
interfacing to commercial and DSCS earth stations for
intratheater satellite coverage to deployed TROJAN systems. 
(See Appendix F, CJCSM 6231.04.)  The TTMS also requires an
additional communications patch to the TNCC to provide
worldwide TROJAN access to users.  This path can be provided
by either a commercial or military earth station or leased
landline.  
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CHAPTER III

NUMBERING SYSTEMS AND PLANS AND NETWORK ROUTING

1.  General .  This chapter discusses the telephone numbering
systems and the numbering plans found in joint tactical
circuit-switched networks.  Included are the numbering
limitations and interface criteria for current tactical CS
and switchboard equipment.  The chapter also describes 
Global Block Numbering Plan (GBNP) and assigns standard area
and switch codes for joint use.

a.  Table III-1 lists the telephone directory number
format codes used throughout this chapter.  Each digit
position in a telephone number requires a specific range of
values that can differ from the other digits in that number. 
For simplicity, each range has a specific alphabetic
character code.  In a generic telephone number, these
alphabetic character codes are the place holders for the
actual numbers.  Table III-1 also includes other alphabetic
character codes frequently encountered in numbering plans.

b.  Special features dialing codes allow the subscriber
to request the services shown in Table III-2.  The keys
listed apply to 3/4, DTMF-based keypads; e.g., DNVT, DSVT,
and STU-III.  Precedence, when used, is always the first
digit dialed.  Only one additional special feature request
is permitted per call. 

c.  NATO uses the National Identifier (NI) to route
calls between the various NATO countries.  Table III-3 lists
NATO-approved NIs.

d.  Area codes (AC) identify geographic regions of
defense, tactical, and commercial switched networks.  In
DSN, area codes are used to route calls to large areas of
the world, such as CONUS and Europe.  Tactical area codes
identify theaters of operation, parts of a theater, or AORs. 
When using an area code without an NI, the caller dials a
minimum of 10 digits (a 3-digit area code and a 7-digit
subscriber number).

(1)  Figure III-1 shows the most common area code
formats.  The first example is the standard area code used
by US commercial networks.  The second example is the format
in use by the DSN.  The third example is the format used by
US tactical networks. 
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Table III-1.  Telephone Number Format Codes for Tactical
Networks

Digit Codes  Code Range of Values

B
G
I
J
K
L
M
N
P
W
X
Y
Z

Blank Character
1 through 8
1 through 6
7 through 9
1 through 6 (2 through 8, DSN)
2 through 7
2 through 8
2 through 9
7 through 9
0 through 8
0 through 9
0 or 1
0 through 3

Precedence
Indicators

Code Meaning

R
P
I
F
FO

Routine
Priority 
Immediate
Flash
Flash Override

Other Codes Code Meaning

A

C

EOD
0
00
0XX(X)
R

DT
PC

"A" Key on a telephone keypad
  (Same as # key on commercial phones)
"C" Key on a telephone keypad
  (Same # as key on commercial phones)
End-of-Dial Signal ("C" or "A" key)
Attendant Access (Operator Assistance)
Attendant Access (Operator Assistance)
Attendant Access (Operator Assistance)
"R" Key or DSN Route Digit
 (Same as * key on commercial phones)
Dial Tone
Personal code 000 through 999 (Flood   
Search switches only)
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Table III-2. Special-Feature Dialing Codes

)HDWXUH 'LDOHG &RGHV DQG .H\V

&DOO 5HVWULFWLRQ�6HFXULW\ 5HTXLUHG 2QO\ �3���&� 1XPEHU

&DOO 7UDQVIHU �&

$QDORJ 7UDQVPLVVLRQ 0HGLXP 5HTXLUHG �&

&DOO 5HVWULFWLRQ � (QG�WR�(QG (QFU\SWLRQ 5HTXLUHG �3���&�1XPEHU

&RPPHUFLDO 1HWZRUN $FFHVV �3���&�&RPPHUFLDO 1XPEHU

3UHSURJUDPPHG &RQIHUHQFH �3���&�� 'LJLW 33& /LVW 1XPEHU

)RUFH 'LDO �3���5�7*&� 1XPEHU

&DOO 5HVWULFWLRQ � 'LJLWDO 7UDQVPLVVLRQ 2QO\ �3���&

&RPSUHVVHG 'LDO �3��1;�&

3URJUHVVLYH &RQIHUHQFH ,QLWLDWH �3��&� 1XPEHU

&DOO )RUZDUG ��&� 1XPEHU

$IILOLDWLRQ ��5�3&� 1XPEHU

'LVDIILOLDWLRQ ��& 3&� 1XPEHU

Table III-3.  Nationality Identifiers and Country Codes 

9YX Country 9YX Country 9YX Country

���
���
���
���
���
���
���
���

%HOJLXP
&DQDGD
'HQPDUN
)UDQFH
*HUPDQ\
*UHHFH
,FHODQG
,WDO\

���
���
���
���
���
���
���
���

/X[HPERXUJ
1,&6
1RUZD\
3RUWXJDO
7XUNH\
8QLWHG .LQJGRP
8QLWHG 6WDWHV �7DFWLFDO�
1,&6

���
���
���
���

�86�&DQDGLDQ 6WUDWHJLF�
�6SDLQ�
�6SDUH�
�6SDUH�

(2) Table III-4 is a listing of the approved area
codes for joint usage.  Table III-5 lists the assigned,
unique area codes for Army units equipped with the
AN/TTC-39D or MSE.  These units use these assigned area
codes wherever they operate.
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Area Code Format Use

Format    N      X     X     
Range    2-9     0-9   0-9

Format   K     Y      X     
Range     2-8    0,1    0-9

Standard US commercial
area code format.

DSN area code format.

Format    M     Y      X
Range     2-8    0,1    0-9

Standard US tactical area
code format.

Figure III-1.  Area Code Formats

Table III-4.  Joint Area Codes 

User Area Code User Area Code

86$&20
-7)
$5)25
63$5(

���
���
���
���

863$&20
-7)
$5)25
63$5(

���
���
���
���

86&(17&20
-7)
$5)25
63$5(

���
���
���
���

866287+&20
-7)
$5)25
63$5(

���
���
���
���

86(8&20
-7)
$5)25
63$5(

���
���
���
���

8662&20
-7)
$5)25
63$5(

���
���
���
���

)256&20
-7)
$5)25
63$5(

���
���
���
���

',6$ +4
�'����
&217,1*(1&< ',61
,67V

���
���
���
���
���

                    
Note:  Army AN/TTC-39D or MSE elements assigned to JTF or 

   ARFOR may require these area codes; otherwise, they   
   may be assigned by the CINC as needed after           
   coordination with DISA Contingency Operations Branch.
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Table III-5.  Area Codes for Army EAC (AN/TTC-39D) and MSE 
Networks

User Area Code Spares

($& �&2186�
($& �(XURSH�
($& �3DFLILF�
, &RUSV
,,, &RUSV
9 &RUSV
;9,,, &RUSV

��
��
��
���
���
���
���

���
���
���
���
���
���
���

���
���
���
���
���
���
���

���
���
���
���
���
���
���

          
1/ EAC elements will use the applicable ARFOR area code. 

Organizations deploying from Europe or CONUS, in support
of a CINC, continue to use their assigned area codes.

e.  The standard directory number has seven digits.  See
Figure III-2 for the format of these numbering plans.  The
directory number identifies a specific telephone
subscriber's line within a network or subnetwork.  It is
unique within that network or subnetwork. 

(1)  Just as in the American standard commercial
network, DSN telephone numbers have two parts.  The first
part, to the left of the hyphen, is the switch code.  This
code identifies a particular switching center within a
specific network and is unique to that switching center. 
The switch code is 3 digits.  The flood-search number (CBCS)
is an exception, because it does not have a switch code. 

(2)  Additionally, there are AN/TYC-39A MSs assigned
to corps (and above) level MSE-and AN/TTC-39D equipped
units.  These MSs were designed to be used in a
deterministic circuit-switched network.  AN/TYC-39s deployed
in an MSE network also require a separate area code unless
connected to a CSR TEP modified network.  These switches are
assigned spare area codes as well, from Table III-5.  

f.  The SB-3614A(V)/TT uses a 7-digit format, NNXXXXX. 
To access 10 or 13 digit numbers, an SB-3614A must dial  9,
escape code.  For calls from an SB-3614/TT to the network,
subscribers dial a code to receive dial tone from the
network switch and then dial a full 7-, 10- or 13-digit
number.  The AN/TTC-41 is an assemblage containing one or
more SB-3614() switchboards.  The current AN/TTC-41 versions
generally use the SB-3614A switchboard.  Planners and
engineers must verify the types of switches in any AN/TTC-
41s being used before assigning switch numbering.
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. 1 ; � ; ; ; ;

1 ; ;

/ 1 ; ; ; ; ;

)LJXUH ,,,��� 7KH 6HYHQ�'LJLW 'LUHFWRU\ 1XPEHU )RUPDW

��� ��� ���

&200(5&,$/ 3/$1

��� ��� ��� ��� ��� ��� ���

'61 ��� 3/$1

5$1*( 2) 9$/8(6

'61 3/$1

6:,7&+ &2'(6 68%6&5,%(5 180%(5

��� ��� ��� ��� ��� ��� ���

)/22' 6($5&+ 25

'(7(50,1,67,&

*%13 5$1*(

7+,6 ��',*,7 )250$7 '2(6 127 +$9( $ 6:,7&+ &2'(
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g.  The SB-3865 uses the 4/3 numbering plan.  It accepts
any NNXX switch code and any subscriber number in the XXX
range.  Using an escape code of 9, subscribers may dial
7-digit numbers.  To access 10 or 13 digit numbers (area
code or NI), a SB-3685 must dial the escape code of 91 to
receive a second dial tone from the parent CBCS or
AN/TTC-42.  This access is permitted for DSVT and DNVT calls
only.  Other calls requiring these features must be extended
by the attendant at a network AN/TTC-39A(V)1, CBCS, or
AN/TTC-42, switch directly connected to the SB-3865
subnetwork.  To reach the network switch attendant, the
subscriber dials the escape code 9 and the attendant
(operator) access code NNX 0XXX or NNXX 0XX of the network
switch.  

h.  Roving subscribers and units that move frequently
are assigned fixed-directory numbers.  This feature is
available in the AN/TTC-39A(V)1, CBCSs, the -42, and the
SB-3865.  Because the majority of CBCS subscribers will be
defined in the PAL and already have fixed directory numbers,
this feature will be rarely used.  It would be required only
for fixed directory numbers assigned to nonflood search
switches within the home area code.  The SB-3865 must be in
a network with an AN/TTC-39A(V)1, CBCS, or AN/TTC-42 switch
serving as parent switch to perform the routing for the
SB-3865.  Once assigned, the fixed-directory numbers follow
the units or subscribers as they move within an area code.
Switch and PRSL codes beginning with 99 are reserved for
fixed-directory use.  These 7-digit numbers are in the
format 99PXJXZ for roving subscribers and 99XXIXX for roving
units.  There are 10 3-digit switch codes (990 through 999)
in the range 99X that would conflict with the fixed-
directory numbers if used.   

i.  Table III-6 lists the conditions under which a CBCS
call is completed.

2.  Global Block Numbering Plan .  Effective 1 June 1995
implementation of the GBNP by all tactical circuit switches
and switchboards was started. 

a.  The basis for the GBNP is fourfold:  (1) to
incorporate all Services into a joint network,  (2) to
identify a unique, Service-managed block of unit and
subscriber numbers, (3) to simplify network management
(DISN/Commercial) routing into a global network, and (4) to
identify databases and subnetworks within the block of
numbers.
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Table III-6.  CBCS Call Completion Matrix

Called Instrument

&DOOLQJ
,QVWUXPHQW $QDORJ 16 $QDORJ 65 '197

16
'197
65

'697
63

'697
65

'697 (�
(

$QDORJ 16 <HV 1R <HV
�,08�

1R <HV
��

�,08�
1R 1R

$QDORJ 65
�$SSURYHG /RRS�

1R <HV 1R <HV
�,08�

<HV
�,08�
/.*�

<HV
�,08�
/.*�

1R

'197 16 <HV �,08� 1R <HV 1R <HV
��

1R 1R

'197 65
�$SSURYHG /RRS�

1R <HV �,08� 1R <HV <HV
�/.*�

<HV 1R

'697 63 <HV �,08�
�� <HV �,08�

/.*�
<HV

��
<HV
�/.*�

<HV <HV <HV

'697 65 1R <HV �,08�
/.*�

1R <HV
�/.*�

<HV <HV <HV

'697 (�( 1R 1R 1R 1R <HV <HV <HV

          
1/  NSWT provided to DSVT subscriber.

Legend:

NS Nonsecure
SR Security Required
LKG Loop Key Generator
SP Security Preferred
E-E End-to-End Encryption Required

    IMU Intermatrix Unit

(Common equipment required is shown in parentheses.)

b.  Figure III-3 shows the GBNP composition.  The GBNP
assigns blocks of numbers to each Service and joint
component (see Table III-7).

(1)  Table III-8 lists the block assignments by
joint component and Service.
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DIGITS

1 2 3 4 5 6 7

L N X X X X X

2-7 2-9 0-9 0-9 0-9 0-9 0-9

The Directory Number will be composed by using the:

�  "LN" Database Designator,
�  Plus the Unit Block(s) "XXX" in Digits 3, 4, and 5, 
�  Plus the Subscriber Number "XX" in the 6 and 7       
    digits.

Database Designator UNIT BLOCKS Subscriber Number

LN XXX XX

4 -  Digit Block -- Units requiring > 100 Numbers (LNXX)
5 -  Digit Block -- Units requiring < 100 Numbers (LNXXX)
6 -  Digit Block -- Units requiring < 10 Numbers  (LNXXXX)

Figure III-3.  Global Block Numbering Plan Scheme

(2)  Table III-9 lists how the seven digits are
assigned. 

Table III-7.  GBNP--Service Block Table

Service Block

Joint 22X-29X

Marine Corps 32X-39X

Air Force 42X-49X

Army 52X-69x

Navy 72X

Spare 73x-78x, 790x-798x
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Table III-8.  Block Assignment Table

6HUYLFH 'DWDEDVH 'DWDEDVH�8QLW %DVHG %ORFN RI

1XPEHUV

-RLQW

-RLQW

-RLQW 6SDUH

-RLQW

-7) �*HQHULF�

_ ,QFOXGHV

6SDUH

-,7&

��;

� /DUJH -7)

� &RPELQHG -7)

� 6PDOO -7)

� &,1&V�

$&20

&(17&20

(8&20

3$&20

6287+&20

-&6(

��;���;

��;

6HUYLFH

861 861 ��;

860& 0& ��;���;

86$) $FWLYH 8QLWV

$1*

5HVHUYH

'HWHUPLQLVWLF

6SDUH

��;

��;

��;

��;���;

��;

$UP\ &RUSV

$UP\ ($&

$UP\

6SDUH

6SDUH

6SDUH

, &RUSV

,,, &RUSV

9 &RUSV

;9,,, &RUSV

$$	0'&

�� 0HFK �7QJ�

86$562

.RUHD

(XURSH

&2186 �DFWLYH�

1* ���

86$5 ���

6SDUH

6LJQDO 7HFK 1XPEHUV

6SDUH

6SDUH

6SDUH

��;

��;

��;

��;

��;

��;

��;

��;

��;

��;

��;

��;

��;

'%�;;;; ��

��; �$UP\�

��;���; �$UP\�

��;���;� ���;����;

          
1/  DB = Database Designator.  0 = SIG TECH
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Table III-9.  GBNP Digit Assignment Table

Digits Assignment

1 1 = NA (Not compatible with deterministic 
   switch routing)
2 = Joint
3 = USMC
4 = USAF
5 = Army (ECB)
6 = Army (EAC)
7 = Spare (GDBM) (USN-72)

2 2-9 Service Sub-Block   Corps/EAC Army

3 0  Signal Tech Numbers

3 1-9

4 0-9        Unit Sub-Block

5 0-9 (1-8, deterministic switches)

6 0-9 Unit Sub-Block

7 0-9 Sub-Unit Number

c.  Network Numbering Plan .  The CBCS fielding has
changed the manner in which directory numbers are composed. 
The network numbering plan is now composed of the following
13 digits (Figure III-4.):  

(1)  National Identifier (NI) code (3 digits).

(2)  National home area code (AC) (3 digits).

(3)  Subscriber directory number (7 digits).

(4)  Non-CBCS (deterministic) switches (e.g.,
SB-3614A, SB-3865, AN/TTC-42, AN/TYC-39A) will use NNXX
codes.  If the subscriber is connected to a non-CBCS within
the home area code, NNXX gateway routing is used and the 4
digits of the seven-digit number (in the form NNXX)
translates to a transmission path from a CBCS to the non-
CBCS.  (Note: Because ULCS are in effect PBXs, they can be
accessed only by way of the CBCS to which they are
connected.)  It is composed of a basic 13-digit address in
the form 9YX-MYX-LNXXXXX, for flood search routing, or
9YX-MYX-NNXXXXX, for deterministic routing.  9YX represents 



CJCSM 6231.02A
1 August 1998

III-12



CJCSM 6231.02A
1 August 1998

III-13

the NI, which is 914 for US tactical systems, see
Table III-3.  NYX represents the AC (see Tables III-4 and
III-5).  LNXXXXX represents the GBNP directory, see
Figure III-3 for the GBNP format.  (See Section A, Chapter V
for a description of the screen commands noted below and the
associated entries and worksheets.)  Table III-10 provides a
summary of the routing commands used in the following
discussion. 

Table III-10.  CBCS Routing Commands 

Command Use

$*&� $VVLJQ *DWHZD\ DQG &RPPHUFLDO 2IILFH
5RXWLQJ

8VHG WR GHILQH URXWLQJ WR DOO IRUHLJQ DUHDV FRGHV� WR DQ
11;; FRGH RU UDQJH RI 11;; FRGHV ZLWKLQ D IRUHLJQ
DUHD FRGH RU ZLWKLQ D KRPH DUHD FRGH� DQG URXWLQJ WR D
FRPPHUFLDO QHWZRUN�

$1<� $VVLJQ 1<; 5RXWLQJ 1RUPDOO\ XVHG WR GHILQH WKH KRPH DUHD FRGHV IRU WKH
QHWZRUN� 7KH 1$72 DUHD FRGH LV GHILQHG E\ WKH $6&
FRPPDQG�

$6&� $VVLJQ 6ZLWFK &ODVVPDUNV 8VHG WR GHILQH WKH FODVVPDUNV DSSOLFDEOH WR D &%&6� WR
LQFOXGH JDWHZD\ DQG 1$72 DUHD FRGHV

(5)  The NI code number does not need to be dialed
unless a call is being placed to a non-US switch.  The NI
code is inputted during initialization using the ASC
command.  Up to 20 NI codes can be accommodated in the
routing tables (1 home and 19 foreign).  

(6)  The AC is dialed only for calls to another area
within the US tactical network.  The home area code is
inputted using the ANY command.  The ANY command should not
be used to route to foreign area codes.  Foreign area code
information is required for those transmission paths that
directly connect a switch to another area code (flood search
routing takes care of finding the access, or gateway, to a
foreign code from a switch not directly connected).  This
information is inputted using the AGC command.

(a)  The routing table can accommodate up to
140 US area codes (MYX).

(b)  Military networks may sometimes use MYX
area codes with up to 20,000 subscribers in one area. 
Within each area code, subscribers will have a 7-digit
directory number (LNXXXXX) that is not related to their home
switch code.
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(c)  CBCSs can function with the STANAG 5046
compatible deducible numbering plan (LNXXXXX) and
simultaneously nondeducible NNXXXXX numbering plan used by
deterministic-based switches; e.g. SB-3865.

(d)  NNXX numbering is used to route to non-
CBCS switches within the home area code.  CBCS which are
directly connected to an NNXX switch must input this
information using the AGC command.  CBCS routing tables can
accommodate up to 200 NNXX codes for non-CBCS routing.

d.  Network Call Routing .  The CBCS fielding also
changed the manner in which network call routing is
accomplished. 
 

(1)  In flood search routing, a subscriber’s
directory number is not tied to a switch code.  A subscriber
can change locations to any other flood search switch in the
network and never have to change the directory number.

(2)  Abbreviated dialing is not permitted.

(3)  Escape codes are not necessary or permitted.

(4)  Calls are routed using the flood search
technique.

(5)  Switches use deterministic routing only for
directly connected foreign switches and gateways to foreign
area codes.

(6)  Area codes are primarily doctrinal or
functional separations; i.e., to separate network elements
that cannot function together.  One important separation is
the difference between switches that support the expanded
profile (255) classmark and those that do not.

e.  Gateway Routing and Numbering (Figure III-5)

(1)  Nonflood search routing is discreet routing
down a specified trunk group, as opposed to network-wide
flood search routing.

(2)  The method used by all CBCSs to perform any
nonflood search routing is called gateway routing and is
inputted using the AGC command.  The AGC command is
positioned in the database of the interfacing CBCS.  The
designated interfacing switch will answer the flood search
request message from a subscriber’s dialed digits.  The
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interfacing switch has the option for area node, range of
NNXXs, or primary and alternate path routing (when the
alternate path is directly connected to the switch providing
the primary path).  The AGC command is not permitted on a
flood search TGC. 

(3)  There are three types of gateway routing:
routing to a foreign area code, routing to a commercial
office, and routing to a non-CBCS switch in the same
network.

(4)  Routing to a foreign area code (either a
foreign NI or NAC).

(a)  The foreign 9YX NI or MYX area code is
inputted using the AGC command, specifying a trunk group
cluster for discreet routing to this foreign code.

(b)  One primary and up to two alternate TGCs
can be specified for each foreign area code on the AGC
screen.

(5)  Routing to a commercial dial central office
(DCO).

(a)  A six-digit code consisting of all 9s must
be inputted on the AGC screen at any CBCS that has a direct
connection to a DCO line, including a directly connected
extension switch (such as an EAC SEN) that has access to a
DCO line.

(b)  One primary and up to two alternate TGCs
can be specified for each DCO code on the AGC screen.

(c)  The purpose of this type of gateway
routing is to allow a call request for DCO access to flood
search routing from anywhere in the network to the nearest
switch which provides this access.

(6)  Routing to any directly connected non-CBCS in
the home area code.  This method of routing uses the NNXX
switch code.

(a) The NNXX switch code (or a range of NNXX
switch codes) is inputted using the AGC command.    
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(b)  One primary and up to two alternate TGCs
can be specified for each NNXX code on the AGC screen (if
all TGCs are directly connected between the switch
performing the AGS and the non-CBCS switch).

(c)  If the NNXX switch is not directly
connected to the switch at which the call originates, flood
search routing finds a path to the gateway switch. 

(d)  Each CBCS searches its routing tables for
gateway routing information prior to initiating flood search
routing.  Gateway routing information is compiled from the
AGC command inputs.

(7)  Routing Using the AGC Command.  Figure III-6 is
an example of a hypothetical CBCS network illustrating the
use of the AGC command.  The switch codes shown for each
network switch are in accordance with paragraph 14f,
Chapter IV and Table IV-3.

(a)  Assume a subscriber of AN/TTC-39A(V)4,
switch code 71, dials a subscriber number 3200123 at the
AN/TTC-42, switch code 3200.  (Figure III-7.)  Switch 71
broadcasts a flood search message asking all CBCSs in the
same 600 area code for exit.

(b)  The AN/TTC-39A(V)4, switch code 10, has
the AGC screen programmed with exit to the AN/TTC-42, switch
code 3200. (Figure III-8.)

(c)  Switch 10 returns a message to switch 71
and a path is reserved.  Switch 10 completes the call to
switch 42 and the subscribers will go to traffic.

3.  Planning Factors for Interconnecting Deterministic and
Flood-Search Systems .  See paragraph 14f(3), Chapter IV.
      
4.  General Guidelines for Developing Routing Tables . 
Routing tables will vary with each deployment.  Because
there are so many different variables when more than three
or four switches are involved, it is difficult to establish
absolute rules that cover all cases.  The guidelines listed
below should be followed.

a.  Always classmark Spill Forward any TGC that comes
from a switch that has only one TGC that accesses the rest
of the network.  This will permit the second switch in a
trunk call to act as an originating switch and perform
alternate routing.
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b.  If a switch provides an entry into another network,
such as NATO, DSN, or deterministic, classmark the switch as
a gateway.

c.  ULCS switches have two types of Spill Forward
classmarks, Spill Forward In and Spill Forward Out.

(1)  Spill Forward In .  This classmark applies only
to DIBTS and CCIS trunk group types.  If Spill Forward In is
marked YES, the switch will assume routing control of calls
entering via the subject trunk group.  If Spill Forward In
is marked NO, the switch will perform intermediate or
terminating switch functions for incoming calls, depending
on the call address.

(2)  Spill Forward Out .  This classmark applies to
all trunk group types except 2-wire, demand assigned
multiple access (DAMA), and DSN.  If spill Forward Out is
marked YES, the switch will assume routing control of calls
exiting via the specified trunk group.  If Spill Forward Out
is marked NO, the switch will perform normal originating or
intermediate switching functions for outgoing calls.

5.  Numbering Plan Worksheets .  Figures III-9, III-10, and
III-11 are worksheets to assist the planner or engineer to
allocate directory numbers.  These worksheets also provide
information for the databases of network switches.  (See
Chapter V.)  These worksheets are suitable for automation
using a database or spreadsheet program.  They may be
modified to fit local situations.

a.  Figure III-9 provides a means to record area code
assignments.  This worksheet provides a means to record area
codes within a theater of operations.  Although it is
desirable to have a minimum of area codes in a theater,
several may be necessary.  The planner or engineer uses this
worksheet as an index of the organizations within an area
code.  This worksheet may be used to keep track of NIs (9YX)
in a theater.

b.  Figure III-10 provides a means to record switch
codes.  Each area code in the AOR requires a set of these
forms.  A separate set may be developed to support the Annex
K of each operation or contingency plan.  Entries should be
made in unit or command sequence.  A new form is needed for
each major unit or command.  Centralized preparation of
these worksheets reduces confusion and duplication. 
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Figure III-9.  Area Code Assignment Worksheet
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Figure III-10.  Switch Code Assignment Worksheet
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Figure III-11.  Fixed Directory Assignment Worksheet



CJCSM 6231.02A
1 August 1998

III-25

c.  If required, Figure III-11 provides a means to
control fixed-directory assignments.  This worksheet
provides a means to record fixed-directory numbers within
each area code.  Centralized planning prevents duplicate
assignments and provides a complete source of fixed-
directory information.  The use of the worksheet and
information requested are similar to that for switch codes. 
A separate set of these forms may be made to support each
contingency or operations plan.



CJCSM 6231.02A
1 August 1998

III-26

(INTENTIONALLY BLANK)



CJCSM 6231.02A
1 August 1998

IV-1

CHAPTER IV

NETWORK PLANNING CONSIDERATIONS

1.  General .  The planning considerations discussed in this
chapter pertain to the way in which the AN/TTC-39 series CS
is used.  Most of these considerations are not new to the
planner or engineer, because they were first encountered
with the AN/TTC-39.  The AN/TTC-39 introduced a hybrid
analog and digital circuit switching environment, a hybrid
analog and digital transmission capability, and a mixed
secure and nonsecure environment.  AN/TTC-39 series CSs do
not significantly change this environment, because they are
essentially product-improved AN/TTC-39s.  The considerations
discussed in this chapter should not be labeled as problems. 
Any system can encounter difficulties if it is employed
without considering the constraints placed upon the original
design.  By understanding some of the issues that can arise,
a planner or engineer should be able to avoid some of the
difficulties that could occur.

2.  A/D Conversion

a.  Testing has confirmed that conversion of signals
from analog to digital (A/D) and back to analog using the
CVSD algorithm, under most conditions, will provide
acceptable quality for signaling and voice.  As a general
rule, the system should perform no more than two complete
A/D conversions (A/D-D/A-A/D-D/A) when operating at 32 kbps. 
Generally, successive A/D conversions should be avoided when
operating at 16 kbps or in a hybrid configuration due to
circuit degradation.  Analog applique unit (AAU) cards in
DGM equipment, IMUs in the AN/TTC-39A(V)1, and CVSD cards in
the CNCE all provide A/D conversions of approximately equal
quality.  AAU cards have a switch for adjusting to different
input levels, and this switch should be set to the correct
level.  A/D and D/A conversion in the AN/TTC-39A(V)4/D is
performed by the firmware on the DLTU type circuit cards.
(For more information on AAU A/D conversions, see Chapter I,
Section A, CJCSM 6231.04.)

b.  The planner-engineer should be aware that the
AN/TRC-170 provides a 4-wire transmission path.  It has no
hybrids for two- to 4-wire conversion.  When using the
AN/TRC-170 with AAU cards for analog transmission, operators
must provide external hybrids if the terminal equipment is
2-wire.  (For example, if an AN/TRC-97 is used, hybrids are
available as part of the tropo terminal.)
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3.  Quasi-Analog Signals .  Quasi-analog signals are digital
signals converted to a form suitable for transmission over a
specified analog voice (3 kHz) channel.  Signals, such as
FSK and QPSK, are considered quasi-analog.  Problems develop
when these signals undergo an A/D conversion and the quasi-
analog signal's rate exceeds 1.2 and 2.4 kbps respectively. 
CVSD modulation is optimized for voice and performs
relatively poorly for quasi-analog data.  A CVSD rate of 
32 kbps performs better than 16 kbps for A/D and D/A
conversion of quasi-analog signals.

4.  System Timing .  The AN/TTC-39 series CS can operate in a
master timing mode or can derive timing from an incoming
digital group and thereby slave to another timing source. 
The recommended timing configuration depends on the system
configuration and available transmission media. (See
CJCSM 6231.04 for a detailed discussion of system timing.)

5.  Analog Versus Digital Telephones .  The allocation of
telephones to subscribers is based on several factors,
including:

a.  A multiline (extension) capability at a location
requires that analog telephones be used.  

b.  A secure voice capability requires a secure digital
telephone or STU-III.  This assumes that an approved loop is
not used.  (See paragraph 7 below.)

c.  The planner-engineer must balance the distribution
of instruments connected to the space and time-division
matrices, based on the number of terminations available. 
(The AN/TTC-39A(V)4/D does not have a space division
matrix.)  If a switch is heavily loaded, the planner or
engineer must also consider the probable calling patterns
from the terminals to ensure that the number of IMUs needed
does not exceed the number available.  For example, are more
calls made to analog instruments or to digital instruments? 
These considerations may outweigh the desire to minimize the
amount of cable used.

6.  Modulo 8 Versus Modulo 9

a.  General .  With AN/TTC-39 series CSs, two different
transmission rate families are associated with transmitting
DTGs.  The first is usually referred to as the modulo (MOD)
8 family (256, 512, 1,024, and 2,048 kbps).  At the 32-kbps
channel rate, these groups have capacities of 8, 16, 32, and
64 channels, respectively.  The second is referred to as the
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modulo (MOD) 9 family (288, 576, 1,152, and 2,304 kbps).  At
the 32-kbps channel rate, these groups have capacities of 9,
18, 36, and 72 channels, respectively.  

b.  AN/TTC-39 Series TDMX Efficiency .  Although the
AN/TTC-39 series' TDMX can operate with both rate families,
the switch is more efficient when operated at MOD 9 because
of the NCMDs.  Whenever a MOD 8 group is created, the switch
uses one NCMD (with 9 terminations) for each 8 channels
transmitted, wasting 1 channel.  Whenever a MOD 9 group is
created, all terminations on an NCMD are used.  Table IV-1
shows the number of channels available in a DTG versus the
number of TDMX terminations used for different information
rates in the two-rate families.

c.  Equipment Compatibility .  Not all equipment is
compatible with the rates of both families.  Table IV-2
lists the capabilities of different equipment to accept MOD
8 or MOD 9 rates.

Table IV-1.  Channel Availability versus TDMX
Terminations

Group Information 
    Rate (kHz)

TDMX
Terminations Used Channels Available 1 /

  288  9  9 (1 overhead + 8 traffic)

  576 18 18 (1 overhead + 17 traffic)

1,152 36 36 (1 overhead + 35 traffic)

2,304 72 72 (1 overhead + 71 traffic)

  256  8  8 (1 overhead + 7 traffic) 

  512 16 16 (1 overhead + 15 traffic)

1,024 32 32 (1 overhead + 31 traffic)

2,048 72 64 (1 overhead + 63 traffic)

1/ If the switch has been CSR TEP modified, there are two    
overhead channels and one less traffic channel if it is      
used as a flood search link
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Table IV-2.  Equipment versus Rate-Family Capability

Equipment Rate-Family Capability

DGM Family Either modulo 8 or modulo 9 DTGs, but not at the same
time.

AN/TRC-170 Either modulo 8 or modulo 9 DTGs, but not at the same
time.

AN/TSQ-111 Both modulo 8 and modulo 9 DTGs, simultaneously.

AN/TTC-39 Series Both modulo 8 and modulo 9 DTGs, simultaneously.

AN/TAC-1 Both modulo 8 and modulo 9 DTGs, simultaneously 
(the second group can be from the other family).

AN/TTC-42 Both modulo 8 and modulo 9 DTGs.

SB-3865 Both modulo 8 and modulo 9 DTGs.

TD-1389 (LRM) Modulo 8 DTG only at 128/256 kHz in the LGM-emulate
mode.

MSE Both modulo 8 or modulo 9 DTGs simultaneously (database
modification required in the NCS/LENS).

TD-1337 (TSSP) Both modulo 8 and modulo 9 DTGs, simultaneously.

d.  System Implications .  Below are six of the more
important system implications:

(1)  Using rates from the MOD 9 family for group
outputs optimizes the number of channels available from the
AN/TTC-39 series TDMX.  

(2)  A system configuration should not contain a
mixture of rates of different families in a TD-1236 TGM.

(3)  The AN/TAC-1 has two groups and can be used to
transmit MOD 8 and MOD 9 rates, simultaneously.

(4)  When interfacing with USMC-provided links, the
interface will be MOD 9 because of the TD-754 associated
with the AN/GRC-201 tropo radio.  (NOTE: This is not the
case if the USMC is using the AN/TRC-170 tropo.)

(5)  When an LRM is used as a terminal multiplexer,
the group rate must be MOD 8.  (The LRM can emulate an LGM
only at the group rates of 128/256 kHz, MOD 8 rates.)
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(6)  The TD-1337 (found in the AN/TSC-85B, -100A,
-93B, and -94A) can mix MOD 8 and MOD 9 rates,
simultaneously.

7.  Approved Loops .  The use of approved loops is not
recommended.  Although the switch can be set up for approved
loops, they use switch resources inefficiently and cause
problems with a user who can and cannot be called.  Below
are four such conditions.

a.  An approved loop requires that all loops in the
field cable be approved loops.  When only 1 approved loop is
needed, the other 11 circuits in the field cable cannot be
used.  If the approved loop subscriber is a DNVT, the clock
for all circuits in that field cable must be changed from
BLACK to RED.

b.  An approved loop instrument can complete a nonsecure
call to a nonapproved loop subscriber depending on the
security classmark of the terminal devices.

c.  A call from an approved loop instrument to a DSVT
ties up an LKG for the call's duration.

d.  A call from an approved loop instrument over a
digital trunk ties up an LKG for the call's duration.

8.  LKGs .  LKGs are pooled resources that are used only
during establishment of secure calls.  Their numbers should
be sufficient for most deployments.  However, the planner or
engineer should be aware of two types of calls, in addition
to the calls noted in subparagraphs 7c and d, that can tie
up an LKG for a call's duration:

a.  Secure digital conference calls.  (One LKG is used
for each DSVT in the conference.)

b.  Calls between approved loop instruments at different
switches can tie up a LKG at each switch for the duration of
the call.  

9.  Echo Suppression .  The path delay associated with
satellite communications can cause difficulty for voice
users who have 2-wire telephones.  The hybrid circuit at the
distant end causes an echo to be returned to the speaker
approximately 1/2 second after speaking.  Normally, these
echo signals are attenuated by echo suppressors.  The use of
4-wire telephones and switchboards eliminates the need for
echo suppressors.  All digital telephones are 4.  The use of
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2-wire telephones will cause problems only if they are used
for calls over satellite circuits that do not have echo
suppressors.

a.  Echo Suppression in the AN/TSC-94A and AN/TSC-100A . 
These terminals have no echo suppressors on either the
analog or digital circuits.

b.  Echo Suppression in the AN/TSC-93A and AN/TSC-85A . 
These terminals are equipped with echo suppressors for
analog circuits.

10.  Transmission Considerations .  For Army deployments, the
switch is connected directly to the transmission system.  

a.  The communications nodal control element (CNCE) is
discussed in CJCSM 6231.06.  Individual analog circuits,
DTGs, or both are interconnected through the CNCE to the
transmission media.  The CNCE can automatically monitor and
test and route or reroute all circuits connected through the
facility.  For nodal configurations that do not use the
CNCE, the SG-1139 Digital Test Set provides a means of
testing DTGs.  The SG-1139 interconnects to a loop modem
appearance on the TDMX, and an AOD 61 maintenance command
interconnects the loop channel to a channel in the DTG for
testing.  An assign online diagnostics (AOD) 62 maintenance
command verifies that the connection has been made.

b.  Standard analog interswitch trunks (see Chapter VII)
that interconnect the AN/TTC-39 series CS to other inventory
CSs and switchboards through the CNCE use standard 4-kHz
frequency channels derived from several transmission media: 
tropo, LOS, HF, or satellite.  The AN/TTC-39A(V)4/D
primarily use digital ISTs.  Transmission considerations for
these media are discussed in CJCSM 6231.04.  Circuit
standards are discussed in CJCSM 6231.06.  Each 4-wire
channel, derived from a multiplex system, is specified to
provide a BER of 1 x 10 -5 .  These channels should provide
high-quality voice circuits, even in a tactical environment. 
These analog trunks must be secured by a COMSEC device when
using the AS feature.  CJCSM 6231.04 provides information on
analog system configurations and their capability to secure
transmission links.

c.  Digital circuits that traverse DTGs support (1)
digital interswitch trunks between AN/TTC-39 series CSs and
(2) individual digital subscriber lines accessing the CS as
long locals.  DTGs are supported by (1) AN/TRC-170 digital
tropo terminals, (2) GMF satellite terminals, (3) Army LOS
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terminals (AN/TRC-173A, -174A, and -175A), and (4) DGMs. 
Transmission equipment is discussed in CJCSM 6231.04.

d.  Digital channels, derived from DTGs, terminate on
the NCMD addresses based on the DTG's MSF.  (See
CJCSM 6231.04.)  For Type 1 and Type 4 MSFs (used with the
CNCE), the channels are assigned on a one-for-one basis to
the NCMD addresses when using 9-channel modularity.  When
using 8-channel modularity, the ninth channel on the NCMD is
bypassed.

(1)  For Type 3 MSFs used with a TGM, the channels
are assigned by group and channel sequence, as indicated in
CJCSM 6231.04.  Note that the starting address for the NCMD
is channel 1.  Thus, time slot 0 is assigned to the first
channel of the NCMD card, and other time slots are assigned
contiguously.

(2)  Overhead channels, such as time slot 0, within
the DTG, are used to carry out-of-band common-channel
signaling and supervision information when the DTG carries
interswitch trunks.  These overhead channels are terminated
in TSBs (terminal Type 117) at the CS.  Overhead channels in
digital loop groups that carry subscribers must be
terminated on an NCMD address and are not available for
traffic.  These overhead channels are assigned to terminal
Type 119, loop-group signaling channels.  Assignment of DTG
time slots to NCMD addresses is made using the ATS
worksheet.  Because these assignments can be either simple
or complex, depending on the multiplex configuration, refer
to the guidelines below.

(3)  Normally, DTGs carrying digital interswitch
trunks between directly interconnected AN/TTC-39 series CSs,
or between an AN/TTC-39 series CS and an AN/TYC-39 MS; when
used, use a Type 1 MSF.  This DTG carries one overhead
channel and n traffic channels, depending on the size of the
group.  These trunks are assigned sequentially to the NCMD
addresses.  

(4)  Digital loop groups carry subscribers and are
terminated either on an LGM, CV-4180(V)2/T, or RMC.  (See
CJCSM 6231.04).  DSVTs or DNVTs connected to RMC and LGM
channels are assigned to NCMD addresses, using a Type 1 MSF
format.  (See CJCSM 6231.04.) (RLGMs use a Type 2 MSF.)  An
18-channel group formed by either an LGM or an RMC carries a
dummy channel following the overhead channel.  This dummy
channel is also terminated on the NCMD but is not available
for traffic.  Note also that when loop groups are



CJCSM 6231.02A
1 August 1998

IV-8

interconnected to the low side of a TGM, and the TGM is
interconnected to the CS, the planner-engineer must
deinterleave the Type 3 MSFs.

e.  The AN/TTC-39A(V)1/4 can operate at a VDR of 16- or
32 kbps for deterministic routing.  The AN/TTC-39D  operates
at 16 kbps for flood search routing.  Initial fielding of
the AN/TTC-39 required switches to operate at the 16- or
32-kbps VDR.  However, because systems such as MSE, which
must interoperate with the TRI-TAC network, are fielded, use
of the 16-kbps VDR becomes a reality that the system planner
and engineer must consider.  When operating as a 16-kbps
switch, all DTGs and subscriber loops are operated at a
16-kbps rate.  However, when operating as a 32-kbps switch,
DTGs terminating on the AN/TTC-39A(V)1 or AN/TTC-39A(V)4 may
be (1) 32 kbps, using a Type 1 MSF; (2) 16 kbps DTGs, using
a Type 1 MSF; or (3) mixed 16- or 32-kbps DTGs, using a Type
4B MSF.  (See CJCSM 6231.04.)

(1)  AN/TTC-39 series CSs operating at a 32-kbps VDR
and interfacing with DTGs operating at either a 16- or mixed
16- or 32-kbps VDR have a call-rate control mechanism.  This
mechanism adjusts, on a call-by-call basis, the rate at
which LKG, IMU A/D converters, digital operator terminals,
DSVT and DNVT subscriber terminals, and long-local loops
operate.  Tandem calls that originate at a 16-kbps switch
and extend throughout the network are also handled by the
AN/TTC-39 series.  Data calls that originate at a 16-kbps
subscriber cannot be terminated on an AN/TYC-39 MS that
operates at a 32-kbps data rate.

(2)  Individual DTG 16 kbps-circuits terminating on
a 32-kbps switch are implemented by processor strapping. 
(See Figure IV-1.)  The 16-kbps circuits terminating on the
TDMX are clocked with a 32-kbps clock (double-sampled).  The
32-kbps circuits from the TDMX are clocked into the NCMD
with a 16-kbps clock (half-rate sampled).  Signaling
information from the initiating 16-kbps switch has a rate-
change codeword that identifies the call as a 16 kbps.  This
information is used to direct the appropriate terminating
device in the terminating switch to gear-shift to 16 kbps. 
When the AN/TTC-39A(V)1/4 is operated as a 16-kbps switch,
the DSG must be replaced.  A 16-kbps DSG is used instead of
a 32-kbps DSG.

f.  TRI-TAC system design allows individual channels to
be universal and able to support any mode of transmission. 
Both 16- and 32-kbps standard channel rates can be used. 
Initially, the 32-kbps standard channel rate was to be used,
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later converting to 16 kbps.  The NATO digital gateway
standard (STANAG 4206) for links between national formations
is based on the 16-kbps channel rate.  This rate provides
adequate voice quality on poor channels with high error
rates.  These 16-kbps channels require less bandwidth,
allowing more efficient use of the limited spectrum
available in the bands used by tactical multichannel radios. 
The transitional use of 32 kbps supports hybrid deployments
that require multiple, tandem A/D conversions that would be
marginal at 16 kbps.  This is not required by networks that
provide end-to-end digital service.

g.  Trunks between AN/TTC-39 series CSs operate using 
common-channel signaling.  As a result, trunks using normal
classmarks cannot be run between AN/TTC-39 series CSs if
only one circuit is available.  If this happens, each
AN/TTC-39 series CS should be classmarked as if it were
interfacing with a distant AN/TTC-38.  This causes each
AN/TTC-39 series CS to use in-band signaling and operate as
if it were an AN/TTC-38.  This type of trunk is not expected
to be encountered in practice.

11.  Security Requirements .  The AN/TTC-39 series CS
provides subscribers with an enhanced capability for
securevoice calls through the switched network.  When a
subscriber has the DSVT, end-to-end encryption is provided
through proper classmarking of subscriber lines and trunks
and through allocation and use of COMSEC  keys. Classmarking
capabilities are discussed below.  For more details on
security requirements and COMSEC keys, see CJCSM 6231.05A.

a.  Security Required .  The Security Required classmark
enables users to talk securely, provided (1) the call is
placed DSVT-to-DSVT, local; (2) the call is placed
DSVT-to-DSVT, and the connecting interswitch trunk is a
digital trunk; and (3) the call is placed DSVT to a local
analog telephone (such as a TA-341), properly classmarked as
an approved loop.  Calls are routed over an analog trunk
group, classmarked AS, if and only if a digital trunk is not
available between the two switches.  A Security Required
call can also be placed from a DSVT to a DNVT if properly
classmarked as an approved loop.

b.  Security Preferred .  The Security Preferred
classmark gives users the same security as the Security
Required classmark if--and only if--the conditions stated in
subparagraph 11a (above) are met.  If a secure path is not
available, then the call is processed as a nonsecure call;
the user gets a nonsecure warning (NSW) tone.  
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c.  End-to-End Encryption Required .  The End-to-End
Encryption Required classmark applies only to the DSVT. 
DSVT subscribers with this classmark are permitted to call
other DSVT subscribers only.  DSVT subscribers assigned this
classmark and requiring use of the S-key, should refer to
CJCSM 6231.05.  The end-to-end encryption capability can be
achieved using either a Security Required or Security
Preferred classmark, and the appropriate dialing sequence as
discussed in Chapter III.

d.  Dialed Prefix Digits .  Subscribers, based on their
preassigned classmark, can dial security options as
discussed in Chapter III.

12.  COMSEC .  COMSEC keys (keying material) must be
allocated for each DSVT subscriber during planning. 
Normally, these keys are generated electronically within the
AN/TTC-39 series CS, and they are distributed to local
subscribers using the procedures discussed in
CJCSM 6231.05A.  Long-local DSVT subscribers and associated
switch supervisors must use paper-tape keying material to
establish secure access to the CS. 

13.  CBCS Hybrid Network Planning Considerations .  In the
following subparagraphs the key considerations in planning
for the employment of CBCS switches in a hybrid network are
discussed.

a.  Security Preferred (SP) DNVT Operation .  Within the
Army, the standard security classmark is security preferred
(SP) based on the security provided by a protected
distribution system (PDS).  The standard security classmark
for DNVTs for the other Services and the joint community is
nonsecure (NS) and a PDS is not normally installed.  To
allow an Army SP DNVT subscriber to be supported by a joint,
Air Force, or Marine Corps switch or an Army switch to
support a joint or other Service HQ, an additional classmark
has been added to the ASI command.  This permissive
classmark will allow the assignment and use by the switch of
the Security Preferred classmark as applied to DNVT loop
profiles.  The default condition will preclude the use of
the Security Preferred classmark in the DNVT loop profile. 
(Note:  The use of the "Security Required" as applied to
DNVT loop profiles is not affected by the permissive
classmark.)   
    

(1)  If allowed (PDS=Y), the software will allow the
use of the Security Preferred classmark in conjunction with
DNVT loops and process calls to and from such loops in
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accordance with MSE call processing rules for DNVT loops
with Security Preferred in the loop profile.

(2)  If not allowed (PDS=N), DNVT loops, other than
those classmarked Security Required, will be:

(a)  Restricted to nonsecure call connections.

(b)  Cause the secure instrument at the other
end to be sent NSWT when in a call connection. 

(c)  DNVTs profile for multimode will default
to voice, thus preventing data initiated calls.

b.  Use of LKGs in Circuit Switch Calls .  LKGs (KG-82 or
KG-112) are used in all circuit switch secure calls between
two DSVTs to pass the V-key to each subscriber terminal but
do not remain in the circuit during the traffic phase of the
call.  This paragraph covers cases where LKGs do remain in
the circuit for the duration of the call.  

(1)  Calls between Non-CBCS Modified Switches

(a)  For secure calls within MSE no LKGs are
used.  For secure calls between two DNVTs where at least one
of the subscribers is in a TRI-TAC switch or the call is
routed through the TRI-TAC network, two LKGs remain online
for the duration of the call, one at each subscriber's
switch.

(b)  For secure calls between a DSVT and a
DNVT, one LKG remains in the circuit for the duration of the
call.  On calls within MSE, the LKG that remains online is
the one located at the switch nearest the called subscriber. 
On calls within TRI-TAC, the LKG at the DNVT's parent switch
remains online.  Whenever an MSE subscriber calls a TRI-TAC
subscriber through a gateway (to a different area code), the
LKG at the calling party's switch remains online in order to
avoid overuse of LKGs at the gateway switches.  If a call is
made from an MSE or TRI-TAC DSVT to a DNVT in the other type
of network, the LKG at the DNVT’s switch is kept in the
circuit.

(2)  Calls Between Switches When at Least One is a
CBCS.  The CBCS modification significantly reduces the
incidence of calls between area codes, reducing the number
of gateway calls between MSE and TRI-TAC switches.  These
calls, as well as all other calls routed within the CBCS
network, follow the LKG rules for calls formerly within the
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TRI-TAC network described in subparagraph 13b(1).  The only
case in which the former MSE rules apply is if the call is
made between two MSE subscribers and is never routed outside
the local MSE network.

c.  Satellite versus Terrestrial Transmission Algorithm .
The normal means of connectivity between the JTF HQ and
Service components is by means of TACSAT.  Using
deterministic routing, it is possible to preselect routes to
the switch where the TACSAT gateway is situated.  With flood
search routing the algorithm tends to bias routing over
terrestrial trunks versus satellite trunks.  The biasing
effect comes from the inherent delay on satellite trunks,
which is assumed to be nominally 270 ms.  Additionally, the
bias can result in the preemption of terrestrial trunks when
idle TACSAT trunks are available.  The original algorithm
was designed to evenly distribute the traffic across an LOS-
based, grid network.  The use of TACSAT-based systems
requires a change in the algorithm.  The CSR TEP changed the
algorithm to increase the interval between route request
messages from 100 to 400 msec for TACSAT systems and then
decrease the interval by 100 msec when the trunk group
occupancy reaches 75 percent.  During the TEP User Test, the
revised algorithm was evaluated to demonstrate an equitable
distribution of calls over completely available TACSAT and
terrestrial links and the minimization of preemption of
terrestrial links when a TACSAT link is available.

d.  Single Thread Connectivity .  Non-TEP'd switches;
e.g., ULCSs, are in effect PBXs, meaning they can only be
accessed by way of the TEP'd switch to which it is
connected. 

e. 16 or 32 kbps Operation

(1)  CBCS switches can operate at either 16- or 32-
kbps rates using CVSD.

(2)  A network can include both 16- or 32-kbps
switches.

(3)  A hybrid 16-/32-kbps network has the following
restrictions:

(a)  RAUs/MSRTS (MSE) operate with 16-kbps
switches only.

(b)  Essential User Bypass (EUB) switches must
operate at the same data rate.
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(c)  Some cards (Digital Signal Generator) are
made to operate only at one data rate or the other and
cannot be strapped for a different rate.  Other cards must
be strapped for 16/32 kbps.

(d)  Calls that traverse 16- and 32-kbps paths
are half-rated.

(e)  Group level interfaces are standard TRI-
TAC DTGs from 4 1/2 to 144 channels.

(f)  A 32-kbps switch can have DTGs at either
16 or 32 kbps channels rate.

(g)  A 16-kbps switch can have only DTGs at
16 kbps channel rate.

(h)  Loop nest subscribers terminate in either
internal loop nests or via standard DTGs to DGM multiplexers
or LTUs.

f.  Switch Codes

(1)  The CBCS requires that each tandem, flood
search switch in an area code be assigned a unique two-digit
switch code.  All tandem flood search switches are assigned
an NN code of 82 followed by the unique 2-digit switch code. 
This limits the number of tandem flood search switches
within an area code to 100, from 8200 to 8299.

(2)  The CBCS also requires that each LEN switch
(AN/TTC-46) in an area code be assigned a unique 2-digit
switch code.  All LENs are assigned an NN code of 83
followed by the unique 2-digit switch code.  This
effectively limits the number of LENs within an area code to
100, from 8300 to 8399, although there are not that many
LENs in the inventory.

(3)  The CBCS requires that each deterministic
switch (e.g., SB-3865, AN/TTC-42, or SB-3614A) must be
assigned a unique 4-digit switch code, i.e.; deterministic
switches form telephone numbers as a subset of the switch’s
NNXX code.  This 4-digit switch code cannot conflict with
the 82XX or 83XX range assigned to CBCSs, nor can it
conflict with the LNXX ranges assigned to other flood search
subscribers in the Global Block Numbering Plan (GBNP).  The
NNXX codes for deterministic switches must be assigned
within the ranges allocated in the GBNP.
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(4)  Table IV-3 shows the recommended allocation of
switch codes to the JTF and its components for flood search
switches and the required ranges for the switch codes for
deterministic switches.

Table IV-3.  Switch Codes and NNXX Allocations

Service Recommended Flood
Search 

Switch Codes

Required Ranges for
Deterministic Switches

Joint 00-99 22XX-29XX

Marine Corps 10-19 32XX-39XX

Air Force 60-79 42XX-49XX

Army EAC 20-59  1 / Not Applicable

Navy 80-89 72XX

Spare 90-99 73XX-78XX & 790X-798X
__________
1/  20-44 for CBCS running TNS/MTA (TTC-39Ds, NCS, and FES).
    45-99 for LENS.
    50-59 for Non-TPN equipped CBCSs.
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CHAPTER V

CIRCUIT SWITCH PLANNING AND DATABASES

General

a.  Planning military communications systems is
frequently an iterative process.  Equipment limitations or
changes in requirements can result in major changes from the
original plan.  In the joint tactical arena, many
communications requirements remain basically the same for
each deployment.  For example, telephone installation in
such nodes as a TACC or a CTOC may resemble previous
deployments.  Telephone installation for a TAB, however, may
be different, depending on the deployed units and physical
configuration of the airfields.

b.  Below, in sections A-B, are the steps a planner-
engineer must take in planning a circuit switch database. 
Section A is devoted to CBCS planning, while Section B is
devoted to ULCS planning.  Each step is keyed to a database
worksheet found in each section's subsection 2 (less
Section B).  These worksheets are suitable for database
input, card selection, and card strapping.  In general, the
planner-engineer can use these worksheets to begin switch
planning.  In some instances this may not be feasible.  In
this case, information the planner-engineer must have before
using these sheets is specified.
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SECTION A

COMMON BASELINE CIRCUIT SWITCHES

SUBSECTION 1

PLANNING THE CBCS EMPLOYMENT 

1.  General .  The database entries herein are applicable to
the AN/TTC-39A(V)3, TTC-39A(V)4, TTC-39D, TTC-46 (LENS),
TTC-47 (NCS), TTC-50 (FES), DS, CDS, and SMU.  When creating
the CBCS database, follow the specified sequence of commands
depicted in Figure V-1.  When assigning a database, follow
the arrows and steps down from the start symbol.   For
example, assign classmarks and transmission groups before
assigning routing.  When making changes follow the arrows in
the reverse direction; for example, make changes in
transmission groups and classmarks after changes in routing. 
Independent commands can be used at any time.  The following
discusses the command assignments that follow the Figure V-1
sequence.

2.  Commands

a.  Step 1, Program Switch Parameters

(1)  Assign Switch Initialization (ASI) .  This
command is used to define the hardware configuration of the
switch, the current date and time, and the switch identifi-
cation code.

(2)   Assign Terminal Service (ATS)- Digital In-band
Trunk Signaling (DIBTS) .  This command is used to define the
DSBs required to support either the EAC AN/TCC-48 SENS or
the SB-3865.

(3) ATS - Digital Receivers (DRs) .  This command is
used to define the DRs required to support local subscri-
bers.

(4)  ATS - Remote Visual Display Terminal (RVDT) . 
This command is used to define the DSDI which allows calls
to the RVDT in the AN/TYQ-30 or AN/TYQ-31 CSCE.  (Not
required for MSE switches, CDS, or SMU.)

(5)  Assign Terminal Type (ATT) - Loop Key
Generations (LKG) .  This command is used to define the LKGs
in the CEQ database.
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(6)  ATT - Local and Remote Call Service Positions
(CSP) .  This command is used to define the local and remote
CSP in the CEQ database.

(7)  ATT - Conference Bridge Units .  This command is
used to define the conference bridge units in the CEQ
database.

(8)  Assign Switch Classmarks (ASC) .  This command
is used to assign the basic operating parameters or class-
marks for the switch.

(9)  ATS - Loop Group Signaling Channels .  This
command, not used by the CDS or SMU, is used to define the
overhead channels for the loop multiplexers (LOOP MUXs) used
for single channel terminations on the ALTG and TDSGMs used
in the TDSGM-based CBCS baselines.

(10)  ATG - Commercial and Other TGC .  This command
is used to assign TGCs to commercial and other switches. 
(In the AN/TTC-39D or other Army switches it is also used to
define DTGs for the PS and gateway (GW) dialup ports.)

(11)  Assign Packet Switch (PS) Dialup (ADU) .  This
command is used, by the AN/TTC-39D, AN/TTC-47, and AN/TTC-50
to define the PS dialup ports in the PS TGCs.

(12)  Assign Packet Switch Routing (APR) .  This
command is used to define the routing for each of the TPN
dialup ports. 

b.  Step 2, Program DTGs, T1/E1s, and Trunks

(1)  Assign Digital Transmission Group (ADT) .  This
command is used to define the DTGs that carry trunks and/or
loops.

(2)  ATS - Loop Group Signaling Channel .  This
command is used to define the overhead channels 
(TT 119) for DTGs.

(3)  Assign T1CEPT (AT1) .  This command, used only
by the CDS and SMU, is used to define T1 or E1 groups to be
used as a direct digital interface to commercial networks or
the DSN.

(4)  ATG - Interswitch Trunk Group Cluster (TGC) . 
This command is used to assign TGCs for the CBCS.
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(5)  ATS - Interswitch Trunks .  This command is used
to define the terminal types for a CBCS.

(6)  ATG - SB-3865 TGC .  This command is used to
define the TGCs for the interconnection to a SB-3865.

(7)  Assign SEN/RAU/SCC (ASR)TGC .  This command is
used to assign TGCs to an EAC SEN (AN/TTC-48), RAU
(AN/TRC-191A), and systems control center (SCC).

(8)  ATS - SEN, RAU, DIBTS, and Analog NATO .  This
command is used to assign the trunks to SENs, RAUs,
DIBTS-based switched, and analog NATO switches.

(9)  ATG - Commercial or Other TGC .  This command
assigns TGCs to commercial and other switches. 

(10)  ATG - Private Branch Exchange (PBX) .  This
command assigns TGCs to PBX switches.

(11)  ATS - Extra Switch Trunks .  This command is
used to define all extra switch trunks used in all commer-
cial, other, or PBX TGCs.

(12)  ATG - NATO Digital TGC .  This command,
applicable to AN/TTC-39D, NCS, or FES only, is used to
define TGCs for a digital NATO interface. 

(13)  ATS - Digital NATO Trunks .  This command,
applicable to AN/TTC-39D, NCS, or FES only, is used to
assign digital NATO trunks.

(14)  Assign Multiple Trunks (AMT) .  This command is
used to assign multiple trunks based on a template or blue-
print address.

c.  Step 3, Assign Network Routing

(1)  Assign NYX Routing (ANY) .  This command is
normally used only to define the home area codes for the
network.  (A NATO home area is defined using the ASC
command.)

(2)  Assign Gateway and Commercial Office Routing
(AGC) .  This command is used to define routing to all
foreign area codes, to an NNXX code or range of NNXX codes
within a foreign area code or within a foreign area code,
and routing to a commercial network.
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(3)  Assign Digit Translation (ADX) .  This command
is used to enhance the routing to international country
codes and a new NANP and to provide the required digit
translations for digital T1 or E1 interfaces. 

(4)  Assign Packet Switch Routing (APR) .  This
command is normally used to assign deterministic routes to
the dialup ports in the Army TPN.

(5)  Assign Alternate Area Routing (AAA) .  This
command can be used as a deterministic routing table for
NNXX, NNX, or NN codes within a foreign area code or for XX
codes within a foreign NN code.

d.  Step 4, Program Subscribers and Subscriber Features

(1)  Assign Preaffiliation List (APL) .  This command
is used to add either a list of subscribers (PAL) or a
single subscriber. 

(2)  Assign Affiliation List (AAL) .  This command is
used to add a list of subscribers to a switch.

(3)  Assign Profile (APF) .  This command is used to
display the classmarks associated with a profile number.

(4)  Assign Bypass and Duplication (ABD) .  This
command is used to identify a TGC to be duplicated to an
adjacent switch either for duplication or bypass purposes.

(5)  Assign Bypass Reception (ABR) .  This command is
used to activate or delete bypass for those VDTGs and TICS
duplicated for bypass from a failed switch.

(6)  Assign Local Duplication (ALD) .  This command
is used to activate or delete subscriber assignments for a
specified switch code.

(7)  Assign DLTU Loop Strapping (ALS) .  This command
automatically straps analog DLTUs to allow analog subscrib-
ers to operate.

(8)  Assign Manual Affiliation (AMA) .  This command
is used by switch supervisors to affiliate or disaffiliate a
subscriber.

(9)  Assign Blacklist Deletion (ABL) .  This command
allows the operator to identify a group, which will be
duplicated at a neighboring CBCS, NCS or LENS, for either
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affiliation or bypass.  RAU, SEN, and local subscriber
groups can be identified for duplication.  Local subscribers
are grouped as specified in the EUB Plan.

(10)  Assign Preprogrammed Conference List (APC) . 
This command is used to define preprogrammed conferences for
the switch.

(11)  Assign Common Pool Compression Dial List
(ACP) .  The command is used to define the common pool
compressed dial lists for a switch.

(12)  Assign Fixed Directory Routing (AFD) .  This
command is used to define fixed directory unit and subscri-
ber lists.

e.  Step 5, Program COMSEC

(1)  Assign Variable Locations (AVL) .  This command
is used to identify the COMSEC ID (HUS storage location) for
any optional keys for the CS. 

(2) Assign Transfer Lists (ATL) .  This command is
used to identify the COMSEC ID of a specific key or a range
of COMSEC IDs for a contiguous group of keys to be defined
as a list for subsequent transfer to another CS using the
ABT command. 

(3)  Assign Bulk Transfer (ABT) .  This command is
used to activate a key or a list of keys, or transfer a key
or a list of keys from one switch to another. 

(4)  Assign Net Rekeying (ANR) .  This command is
used to identify a specific net or group of nets for a
rekeying cycle or to initiate a COLD START for the SB-3865.

f.  Step 6, Program Traffic Restrictions/Metering

(1)  Assign Zone Restriction (AZR) .  This command is
used to identify a zone restriction list and the specific
area code, range of area codes, switch code, and/or ranges
of switch codes for traffic restriction.

(2)  Assign Traffic Metering (ATM) .  This command
identifies the specific loops, destination codes, and
combinations of TGCs and destination codes which will be
monitored for the traffic metering reports.
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(3)  Assign and Display Frequency of Reporting
(AFR) .  This command displays the current reporting interval
and allows redefinition of this interval. 

g.  Step 7, Program Nodal Control Functions--Assign
Channel Reassignment (ACR) .  This command identifies
reassigned numbers and channels or groups of channels
requiring electronic patches at the node.

SUBSECTION 2

CBCS DATABASE

3.  General

a.  Data Entry Commands .  Table V-1 is a data-entry
index for the commands available to the CBCS VDT.  Included
are the paragraphs and figures that explain these commands.

b.  TDMX Format .  Each loop, trunk, or piece of equip-
ment associated with the TDMX is connected to a specific
matrix terminal.  This terminal is identified by a matrix
address.  The TDMX address is in the form XX(TDMM = 01-15)XX
(TDMM terminal = 00-63), TDMM terminal values 00 through 07,
62, and 63 are illegal for trunks, regardless of the TDMM
value).

4.  AAA .  See Figure V-2.

a.  Action .  Enter A = Add, M = Modify, or D = Delete.

b.  Alternate Area Code .  Enter NYX or NN.

c.  Switch Code or NAC .  Enter switch code (1) for 
NYX = NNXX, NNX, or NN; (2) for subarea codes NN = XX; or
(3) NATO Area Codes 9YX = XXX.

d.  First TGC and Second TGC .  Enter 1-16 or 41-127 for
a first- and second-preferred TGC for each switch code or
subarea code.  One switch code and the first TGC are
required entries.  Second TGC entries are optional.  Each
switch code must have at least a first TGC.

5.  AAL .  The AAL command allows the user to add, modify, or
delete up to 50 lists of 10 subscribers each (Figure V-3).
Subscribers added with AAL are stored in the CBCS database.
The command also allows a list of subscribers to be 
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Table V-1.  VDT Data Entry Index, CBCS

Command Paragraph Figure

AAA, Assign Alternate Area Routing
AAL, Assign Affiliation Lists
ABD, Assign Bypass and Duplication Transfer
ABL, Assign Blacklist Deletion
ABR, Assign Bypass Reception
ABT, Assign Bulk Transfer
ACP, Assign  Compressed Dial Lists
ACR, Assign Channel Reassignment
ADB, Assign Database Transfer
ADE, Assign Digit Editing Lists
ADT, Assign Digital Transmission Group
ADU, Assign Packet Switch Dialup
ADX, Assign Digit Translation
AFD, Assign Fixed-Directory Routing
AFR, Assign Frequency for Network Reporting
AGC, Assign Gateway and Commercial Office Routing
AIL, Assign Interswitch Link Initilization
ALD, Assign Local Duplication
ALS, Assign Analog Loop Signaling
AMA, Assign Manual Affiliation
AMT, Assign Multiple Trunks
ANR, Assign Net Rekeying
ANY, Assign NYX Routing
APC, Assign Preprogrammed Conference List
APF, Assign Profile
APL, Assign Preaffiliation List
APR, Assign Packet Switch  Routing
ASC, Assign and Display Switch Classmarks
ASI, Assign and Display Switch Initialization
ASR, Assign SEN and RAU
ATG, Assign Trunk Group Clusters
ATL, Assign Transfer and Activation Lists
ATM, Assign Traffic Metering      
ATS, Assign Terminal Service
ATT, Assign Terminal Type
AT1, Assign T1CEPT 
AVL, Assign Variable Location
AZR, Assign Zone Restriction Lists

4
5
 6
 7
 8
 9
 10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

V-2
V-3
V-4
V-5
V-6
V-7
V-8
V-9
V-10
V-11
V-12
V-13
V-14
V-15
NA

V-16
V-17
V-18
V-19
V-20
V-21
V-22
V-23
V-24
V-25
V-26
V-27
V-28
V-29
V-30
V-31
V-32
V-33

V-34/35/36
V-37
V-38
V-39
V-40

preaffiliated or preaffiliated and affiliated to a TDMX
address.  The AAL command can be used by any CBCS, but must
be used to define subscribers for a standalone CDS and SMU
equipped with a PIC card.  If the CDS or SMU has network
connectivity, PALs supporting their subscribers can be
loaded by another CBCS.  If the CDS or SMU is equipped with 
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AAA PRSL/NNX SW TYPE SW LOCATION DATE REV# PREPARED BY CHECKED BY PAGE
___ OF ___

Figure V-2.  AAA, Alternate Area Routing Worksheet
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Figure V-3.  AAL,  Affiliation Lists Worksheet
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a WIC card, PALs can be loaded with the APL command with the
list option.

a.  Action .  Enter A = Add, M = Modify, or D = Delete.

b.  List Number .  Enter 1-50, the number of lists to be
entered.

c.  Affiliation Action .  Enter P = Preaffiliation,
A = Preaffiliation/Affiliation, or N = No Action.

(1)  Entering a P will cause the list to be added to
the preaffilitiation VTGCs (37-40).

(2)  Entering an A will cause the subscriber to be
preaffiliated and then affiliated on the specified TDMX
address.

(3)  Entering an N will not affiliate or
preaffiliate the list and is used when creating the list.

d.  Prefix .  Enter up to 4 digits to specify the common
prefix for all subscribers on the list.  If all subscribers
in this list share a common prefix, enter it here to
preclude having to enter it for all directory numbers on the
list.

e.  Directory Number .  Enter 3-7 digits.  Up to 10
subscribers can be defined for each list.  If a prefix is
defined, then enter only the remainder of the number.

f.  Personal Code .  Enter the three-digit personal code
for each subscriber. If this list is to be affiliated,
ensure that a standard code is used to allow subscribers to
reaffiliate their terminal in a new location if required.

g.  Terminal Address .  If the list is to be affiliated,
enter the TDMX address for each subscriber. 

h.  Profile .  Enter 1-255.

i.  Eliminate Mark .  Enter E = Eliminate.

6.  ABD .  This worksheet (Figure V-4) identifies a group to
be duplicated at an adjacent switch (CBCS, NCS, or LENS) for
either duplication or bypass.

a.  Action .  Enter A = Add or D = Delete.
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             Figure V-4.  ABD, Alternate Bypass and Duplication Worksheet
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b.  Local Group Number .  Enter 1-40, as follows: 

(1)  1-16 = RAU, SEN or SCC.

(2)  17-31 = groups accepted for bypass. 

(3)  32-40 = virtual trunk groups. 

c.  Interswitch Group Number .  Enter 1-16.

d.  Duplicated for Bypass .  Enter Y = Yes or N = No. 
(Leave blank for a virtual trunk group = 32-35.)

7.  ABL .  This worksheet (Figure V-5) is used to delete
either a single subscriber from the blacklist or the entire
blacklist.

a.  Action .  Enter 1 = Entire List or 2 = Single Entry.

b.  Directory Number (for Single Entry) .  Enter LNXXXXX,
where L = 1-7 and N = 2-9.

8.  ABR .  This worksheet (Figure V-6) activates bypass for a
particular switch and deletes a bypass list from the
database.

a.  Action .  Enter 1 = Activate or 2 = Delete. 

b.  Switch Code .  Enter XX = other (CBCS or NCS) or
LXX = LENS.

9.  ABT .  This worksheet (Figure V-7) is used to perform
bulk transfer operations:  variable generation, variable
activation, and bulk transfer. 

a.  Action .  Enter G = Generate, A = Activate, T = 
Transfer, S = Stop, or R = Receive Authorization.

b.  List Number or COMSEC ID .  Enter 1-8 for List
Number, or COMSEC ID (1-222, 224-107 for HGX-83; 1-222,
224-255, 257-478, 480-511 for KGX-83).

c.  Transfer Number .  Enter 1-8.

d.  Destination Switch .  Enter LXX = LEN or XX = Other

e.  Authorization to Accept Bulk Transfer .  Enter
Y = Yes or N = No. 
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Figure V-5.  ABL, Blacklist Deletion Worksheet
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Figure V-6.  ABR, Bypass Reception Worksheet
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10.  ACP .  This worksheet (Figure V-8) is used to assign
compressed dial numbers (CDN) and the corresponding
directory numbers to a common-pool compressed dial list.

a.  Action .  Enter A = Add, M = Modify, or D = Delete.

b.  List Number .  Enter 1-5.

c.  Start Address .  Optional entry.

d.  CDN .  Enter 20-99.

e.  Directory Number .  Enter up to a 13-digit number for
each CDN:  KNXXXXX or MYX-KNXXXXX or 9YX-WYX-XXXXXXX.

11.  ACR .  This worksheet (Figure V-9) is used to add or
delete a channel reassignment.  The reassignment can involve
either a pair of single channels or a pair of channel
groups.

a.  Action .  Enter A = Add or D = Delete.

b.  Reassignment Number .  Enter 1-64.

c.  From .  See Table A-12 for valid ACR entries.

(1)  DTG Number .  Enter 1-30.

(2) Subgroup Number .  Enter 1-4.

(3)  Start Channel .  Enter 1-144.

(4)  End Channel .  Enter 1-144.

(5)  TDMX Address .  Enter the TDMX address (format
XX-XX), where XX = 01-15 (TDMM) and - XX = 00-63
terminal (TDMM port).

d.  To .  See Table V-2 for valid ACR entries.

(1)  DTG Number .  Enter 1-30.

(2)  Subgroup Number .  Enter 1-4.

(3)  Start Channel .  Enter 1-144.

(4)  End Channel .  Enter 1-144.
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Figure V-8.  ACP, Common-Pool Compressed Dial Lists Worksheet
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Figure V-9.  ACR, Channel-Reassignment Worksheet



CJCSM 6231.02A
1 August 1998

V-A-20

 Table V-2.  Valid ACR Combinations

Assignment From To

Subgroup to
Subgroup

DTG Number &
Subgroup Number

DTG Number &
Subgroup Number

Subgroup to 
Range of Channels

DTG Number &
Subgroup Number

DTG Number &
Start & End Channels

Range of Channels
to Subgroup

DTG Number &
Start & End Channels

DTG Number &
Subgroup Number

Range in Group to
Range in Group

DTG Number &
Start & End Channels

DTG Number &
Start & End Channels

Single Channel to
Single Channel

DTG Number&
Start Channel
        or
TDMX Address

DTG Number&
Start Channel

12.  ADB .  This command (Figure V-10) is used to copy the
entire database onto a "scratch" magnetic tape or disk, to
read the entire tape or disk into the database, to erase the
entire tape or disk, or to respool the tape. 

a.  Logical Action : Enter 1 = Read, 2 = Write,3 = Erase,
4 = Format, or 5 = Respool.

b.  Target Device .  Enter 1 = Load Disk, 2 = Floppy1,
3 = Floppy2, 4 = MTT1, or 5 =  MTT-2 or 6 = E2PROM.

13.  ADE .   This worksheet (Figure V-11) is used to control
the editing of specific portions of the NYX NNXXXXX number. 
Up to 100 NYX, NNX, and NNXX codes may be edited.  By
deleting or substituting digits compatibility with line and
trunk types and other network numbering plans can be
provided.

a.  Action .  Enter A = Add, M = Modify, or D = Delete.

b.  Code .  Enter NYX, NNX, or NNXX.

c.  Edit Type .  Enter D = Delete or P = Prefix.

d.  Prefix Code .  Enter up to three digits in the form
NYX, NNX, or NNXX.
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Figure V-10.  ADB, Database Worksheet
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Figure V-11.  ADE, Digit Editing Lists Worksheet
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14.  ADT .  This worksheet (Figure V-12) is used to assign
(add), modify, or delete a DTG.  Note:  If the switch is
configured for a 16-kbps switch rate, the 32-kbps channel
rate and 4,608 group rates are not valid.  When the switch
is configured for 32 kbps, group rates 72 and 128 are not
valid.  (Note:  ASI command must be entered first.)

a.  Action .  Enter A = Add, M= Modify, or D = Delete

b.  DTG Number .  Enter 1-30.  (As range of values varies
by configuration, see Table V-3 for DTG selection criteria.)

c.  Start NCMD Number .  Enter 1-36 (for TDSGM-based
CBCSs only).  See Table V-4 for the relationship between DTG
number and the NCMDs and TEDs available for assignment.

d.  End NCMD Number .  Enter 1-36 (for TDSGM-based CBCSs
only)

e.  Starting Address .  For CDS and SMU only.  Enter
terminal address of first channel = XX-XX.  See Table V-5
for the assignments available for assignment.

f.  Number of Channels .  Enter 1-144 (for CDS and SMU
only).

g.  TED .  Enter 0-15.  See Table V-3.

h.  Sync Delay .  Enter Y = Yes or N = No.  Enter 
Y = Troposcatter transmission, otherwise set to N.

i.  DTG Channel Rate .  Enter 16 or 32 (kbps).

j.  Group Rate .  Enter 72 - 4096 kbps.  Modulo 9 rates
are recommended:  72, 144, 288, 576, 1152, 2304, or 4608.

k.  MSF .  Enter 1, 2, 3A1, 3A2, 3A3, 3B, 3C, or 4.  (Use
of MSF 3A2 will result in wasted channels.)  See Table V-6
for the interleave patterns for available MSF patterns.

l.  Subgroup Rate .  Only Subgroup 1 can contain a flood
search TGC.

(1)  Subgroup 1 .  Enter the rate of the first
subgroup.  Required when MSF specified is 3A1, 3A2, 3A3, 3B,
or 3C, otherwise leave blank.
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Table V-3.  DTG Selection Criteria

Criteria Type of Switch DTGs Available Comment

Alternate or Slave
Timing Source
Required

TTC-39A(V)3
TTC-39A(V)4
TTC-39D

DTG 1, 2, 16, or 17 Timing Source Select Switch 
(1, 2, 3.  and 4)

TED Required

TTC-39A(V)3
TTC-39A(V)4
TTC-39D
CDS

Normal Thru
DTG 1 to TED 1
DTG 2 to TED 2
DTG 3 to TED 3
DTG 4 to TED 4
DTG 5 to TED 5
DTG 6 to TED 6
DTG 7 to TED 7
DTG 8 to TED 8
DTG 9 to TED 9

TEDs can be used for other
DTGs but patching is required

TTC-39A(V)3
TTC-39A(V)4
TTC-39D

DTG 16 to TED 10
DTG 17 to TED 11
DTG 18 to TED 12
DTG 19 to TED 13
DTG 20 to TED 14
DTG 21 to TED 15

TSC-143
DTG 2 to TED 1
DTG 3 to TED 2
DTG 4 to TED 3

DTG to SMU Loop
Nest

SMU DTG 1

DOW Telemetry
Required

TTC-39A(V)3
TTC-39A(V)4
TTC-39D

DTGs 1 thru 7 and
DTGs 16 thru 30

DOW telemetry only available for
these DTGs

Digital NATO Interface
(DNI)

TTC-39D DTGs 15 and 30 DNI DTGs

Multiplexed Orderwire
DTG

TTC-39A(V)3
TTC-39A(V)4
TTC-39D

DTG 14 DTG 14 can be used as a normal
DTG

(2)  Subgroup 2 .  Enter the rate of the second
subgroup. Required when MSF specified is 3A1, 3A2, 3A3, 3B,
or 3C, otherwise leave blank.

(3)  Subgroup 3 . Enter the rate of the third
subgroup.  Required when MSF specified is 3A1, 3A2, 3A3, 3B,
or 3C, otherwise leave blank.
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Table V-4.  DTG to NCMD and TED Relationships

TDSGM DTG NCMD TED

1 1-8 19-36
1-9

9-15 1-8 1/

9-12
13-18  2/

2 16-23 19-36 10-15

24-30 1-8  1/

13-18   

       __________
1/ NCMDs 1-8 allocated for TDSGM - 26 PR Loops
2/ NCMDs 13-18 allocated for ALTG cables 6, 7, and 8. 

Table V-5.  CDS/SMU DTG to Address Relationship

BS
(TDMM)

LA
First - Last
Address

Data Bus Valid DTG Nos Function

01
02
03
04
05
06
07

00-63
00-63
00-63
00-63
00-63
00-63
00-31

A
A
A
A
A
A
A

Odd
Odd
Odd
Odd
Odd
Odd
Odd

64 - DTG Channels
64 - DTG Channels
64 - DTG Channels
64 - DTG Channels
64 - DTG Channels
64 - DTG Channels
32 - DTG Channels

08
09
10
11
12
13

04-63
00-63
00-63
00-63
00-63
00-15

B
B
B
B
B
B

Even
Even
Even
Even
Even
Even

60 - DTG Channels
64 - DTG Channels
64 - DTG Channels
64 - DTG Channels
64 - DTG Channels
16 - DTG Channels

(4)  Subgroup 4 .  Enter the rate of the fourth
subgroup or 0.  Required when MSF specified is 3A1, 3A2,
3A3, 3B, or 3C, otherwise leave blank.

m.  In or Out of Service .  Enter I = In, O = Out,
normally set to I.
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Table V-6.  MSF and Subgroup Ratios

MSF Group Type or Ratio of Subgroups

1
2

3A1
3A2
3A3
3B
3C

Single Group
RLGM (Direct cable to CBCS)

1 : 1
1 : 1 : 1

1 : 1 : 1 : 1
2 : 1 : 1

4 : 2 : 1 : 1

n.  Modulator Cable Length .  Enter 0-5.  0 = 100 feet or
less, 1 = 1/4 mile, 2 = 1/2 mile, 3 = 3/4 mile, 4 = 1 mile,
or 5 = 3 miles.  Entry must be 4 for TDSGM-based CBCSs and 5
for CDS and SMU.

o.  Demodulator Cable Length .  Enter 0 = 7. 0 = 100 feet
or less, 1 = 1/4 mile, 2 = 1/2 mile, 3 = 3/4 mile, 4 = 1
mile, or 5 = 1 3/4 miles, 6 = 2 miles, or 7 = 3 miles.  The
range of values for TDSGM-based CBCSs is 0-4.

p.  Modulation .  Enter 1 = Diphase, 2 = Dipulse,
3 = Unmodulated.  The CDS and SMU do not support dipulse
modulation.  If DTG 14 is used for a multiplexed orderwire
group, the modulation must be 1, diphase.

q.  DTG Repeater Mode .  Enter Y = Yes or N = No. 

r.  OCU II Modem .  For DTG 14 With OCU, enter Y = Yes. 
For all other modes, enter N = No. Entry must be N for all
DTGs except 14.  It should be set to Y only if DTG 14 is
supporting a multiplexed orderwire group.

s.  Red Group Clock .  Enter Y = Yes or N = No.  If TED
equals 0, enter Y.

t.  Recover Timing .  Enter Y = Yes or N = No.  CDS and
SMU only.

u.  DTG Release Timer .  Enter 0-60, CDS and SMU only.

v.  Output Type .  Enter 0 = Coaxial, 1 = Radio,2 = MDTG
(Master).  CDS and SMU only.

w.  Mode .  Enter 0 = Normal, 1 = MDTG, or 2 = MDTG
Subgroup (CDS and SMU only).
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15.  ADU .  This command is used in the AN/TTC-39D PS only to
define the PS dialup ports in the three TGCs (see
Figure-V-13 and Table V-7).

a.  Action .  Enter M = Modify.

b.  Packet Switch Port Number .  Enter the PS or Gateway
number and Port number in the form H-XX, see Table V-7.

Table V-7.  AN/TTC-39D PS TPN Dialup Ports, Addresses, and
TGC Entries

Device Port #
ADU

(H-XX) TGC # NN Code

Packet Switch 1  4 1-4 84 84

Packet Switch 2  1 2-1 85 85

T/20 Gateway  2 3-2 86 86

c.  TDMX Address of Host User .  Used only to a host
which cannot dial.

d.  TGC Number . Enter 84, 85, or 86, see Table V-7.

16.  ADX .  This command (Figure V-14) combines a gateway
routing function with a full digit translation capability. 
It was designed as a flood search routing table for gateways
into commercial networks.  It was developed to provide
enhanced capabilities to route to international country
codes and to the new NANP and to provide the required digit
translations for digital T1 or E1 interfaces.

a.  TGC Number .  Enter the TGC number for this routing
and translation action.

b.  Subscriber Route .  Enter up to four digits or wild
card (*) symbols used to route this call.  The CBCS network
will flood search route to commercial interfaces and use
these digits to discriminate between multiple commercial
interfaces.

c.  Subscriber Digits In .  Enter up to 0-16 digits or
symbols; i.e., wild card (*) or pound (#) symbols,
representing the actual digits dialed by the subscriber.
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Figure V-13.  ADU, Packet Switch Dialup Worksheet
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(1)  If no digit translation is required for
outgoing calls, leave this field and the Modify to Outpulse
field blank.

(2)  If digit translation is required for outgoing
calls, enter up to 0-16 digits or symbols; i.e., wild card
(*) or pound (#) symbols.

(3) To add a digit or pause to the dialed digit
string, use the pound (#) symbol as a placeholder and add
the digit or comma (,) symbol in the Modify to Outpulse
field.

d.  Modify to Outpulse .  Enter from 0-16 digits or
symbols; i.e., wild card (*), commas (,) or minus (-)
symbols to represent the translated digit string for
transmission to the commercial network.

(1)  If no digit translation is required, leave this
field blank.

(2)  To delete digits, enter a minus (-) symbol in
the position of the digit to be deleted. 

(3)  To add a digit, enter a pound (#) symbol in the
appropriate position of the Subscriber Digits In field and
enter the new digit in this field.

(4)  To add a pause in the digit outpulsing, enter a
pound (#) symbol in the appropriate position of the
Subscriber Digits In field and enter a comma (,) symbol in
appropriate position in this field.

e.  Maximum Precedence .  Enter R = Routine,
P = Priority, I = Immediate, F = Flash, or FO = Flash
Overide.
 

f.  Network Digits In .  Enter up to 0-16 digits or
symbols; i.e., wild card (*) or pound (#) symbols,
representing the actual digits received from the commercial
network.  This field provides the same functionality for
incoming calls that the Subscriber Digits In field provides
for outgoing calls.

(1)  If no digit translation is required for
incoming calls, leave this field and the Modify to Inpulse
field blank.
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(2)  If digit translation is required for incoming
calls, enter up to 16 digits or symbols, i.e., wild card (*)
or pound (#) symbols, representing the received digit
string.

(3) To add a digit or pause to the incoming digit
string, use the pound (#) symbol as a placeholder and add
the digit or comma (,) symbol in the Modify to Inpulse
field. 

g.  Modify to Inpulse .  Enter from 0-16 digits or
symbols; i.e., wild card (*), commas (,), or minus (-)
symbols, to represent the translated digit string for
transmission into the tactical network.

(1)  If no digit translation is required, leave this
field blank.

(2) To delete digits, enter a minus (-) symbol in
the position of the digit to delete.

(3) To add a digit, enter a pound (#) symbol in the
appropriate position of the Network Digits In field and
enter the new digit in this field.

(4)  To add a pause in the digit outpulsing into the
tactical network, enter a pound (#) symbol in the appro-
priate position of the Network Digits In field and enter a
comma (,) symbol in the appropriate position in this field.

17.  AFD .  This worksheet (Figure V-15) assigns the current
locations of fixed-directory subscribers.  The worksheet
stores 5-digit fixed-directory index codes and their FDSL
directory numbers. 

a.  Action .  Enter A = Add, M = Modify, or D = Delete.

b.  Start Address .  Optional entry.  

c.  Index Code .  Enter PXJXZ, where:

(1)  P = 7-9.

(2)  X = 0-9.

(3)  J = 7-9.

(4)  Z = 0-3
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Figure V-15.  AFD, Fixed-Directory Routing Worksheet
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d.  Directory Number .  Enter up to a 10-digit number in
the format NYX-NNXXGXX or NYX-NNXGXXX.

e.  Signal Forward .  Enter F = Forward Fixed- Directory
Number or S = Forward System Directory Number, Blank = S.

18.  AFR .  This command is used to indicate the frequency of
reporting switch operation.  Enter the Time Interval = 60,
120, 180, 240, 480, or 720 minutes to designate the time
interval for the six switch reports:  R1-Switch Traffic
Report; R2-Node Pair Traffic Report; R3-Summary for TGCs;
R4-Precedence Report for TGC; R5-Loop Traffic Report, and
R6-DTG Bit Error Rate Report.  Periodic printouts must be
requested on the ASC worksheet.  The TGC to be monitored
must be identified on the ATM worksheet.  (No special
worksheet is required.)

19.  AGC .  This worksheet (Figure V-16) is used to assign,
modify, or delete one primary route and up to two alternate
routes to a commercial network, an NNXX code, or range of
NNXX codes within a foreign area code or the home area code.

a.  Action .  A = Add, M = Modify, or D = Delete.

b.  Interface ID Code .  Enter 999999 = commercial office
or 9YXWXX = Otherwise. 

c.  NNXX Range: Start NNXX .  Enter the NNXX code.

d.  NNXX Range: End NNXX .  Enter the NNXX code.

e.  NATO Designator .  Required only for foreign NATO 
area codes, leave blank for all others.

(1)  Enter S to indicate the NATO switch routes
using a 6-digit prefix numbering system (9YX-NYX).

(2)  Enter T to indicate NATO switch routes using a
3-digit prefix numbering system (9YX). 

f.  Primary TGC Number .  Enter 1-16 or 41-127. 

g.  Alternate TGC Numbers .  Enter (up to two alternate
TGCs) 1-16 or 41-127.

20.  AIL .  This worksheet (Figure V-17) is used to either
initialize or disable interswitch trunk groups (ITG) that
were previously assigned. 
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Figure V-16.  AGC, Gateway and Commercial Office Routing Worksheet
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a.  Action .  A = Add, M = Modify, or D = Delete.

b.  ITG Number .  Enter 1-16.

c.  Satellite Link .  Enter Y = Yes or N = No.

d.  Glare .  Enter A = Accept or R = Reject.

e.  Initialize .  Enter 1 = Initialize or 2 = Disable.

f.  Packet Switch .  Enter Y = Yes, N = No, or
G = Gateway, may be blank.

g.  PS Bypass .  Enter Y = Yes, N = No, or may be blank 
to define the four PS trunks as Essential Users.

21.  ALD .  This worksheet (Figure V-18) is used to activate
or delete duplicate subscriber assignments for a specified
switch code.

a.  Action .  Enter 1 = Activate or 2 = Delete.

b.  Switch Code .  Enter LXX = LENS or  XX = Other. 

22.  ALS .  This worksheet (Figure V-19) is used to
automatically strap DLTUs for analog subscriber affiliation.

a.  Action .  Enter A = Add, M = Modify, or D = Delete.

b.  Terminal Address .  Enter XX-XX.

c.  Line Type .  Enter 1, 7, 8, 9, 12, or 13. 

d.  Phantom Loop Power .  Enter Y = Yes or N = No
(default = N).

e.  ADOCU Home Code .  Enter 0-15 to specify the Air
Defense Orderwire Control Unit (ADOCU) home code, or
Blank = Not OCU.

23.  AMA .  This worksheet (Figure V-20) is used to manually
affiliate or disaffiliate a subscriber directory number.  It
is used when a subscriber is unable to affiliate or
disaffiliate automatically or has neglected to disaffiliate. 

a.  Action .  Enter 1 = Affiliate, 2 = Disaffiliate, or 
3 = Delete.
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Figure V-18.  ALD, Local Duplication Worksheet
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Figure V-19.  ALS, Analog Loop Signaling Worksheet
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b.  Directory Number .  Enter a 7-digit directory number
in the format LNXXXXX, where L = 1-7 and N = 2-9. 

c.  Personal Code .  Enter XXX.

d.  Terminal Address .  Enter XX-XX. 

e.  SCC Trunk .  Enter L = Local, B = Bypass, or
Blank=-No SCC.

24.  AMT .  This worksheet (Figure V-21) assigns classmarks
for multiple trunks, using a blueprint trunk and a TGC.  The
blueprint trunk classmarks are preassigned using the ATS
command, and the TGC is preassigned using ATG.

a.  Blueprint Address .  Enter the terminal address of
the trunk to be used as a template for the trunks to be
created by this assignment in the form XX-XX for a TDSGM
terminal.

b.  TGC Number .  Enter 1-127.

c.  Trunk Start Address .  Enter  or XX-XX. 

d.  Number of Trunks .  Enter 1-255. 

e.  Trunk Start Number .  Enter 1-255.

f.  Adapter Number .  Enter 1-36.  Used only for Terminal
Types 44 and 45 (commercial office).

25.  ANR .  This worksheet (Figure V-22) is used to
automatically rekey up to 15 COMSEC nets of the same type. 
(See Notes in subparagraph 3-7v, TM 11-5805-778-12-2-2.)

a.  Method .  Enter G = Generate or M = Merge.

b.  Rekey Cycle Number .  Enter 00-99 or 00 = Cold Start
(must be used when initializing a link to an SB-3865). 

c.  Current Net Number .  Enter 2-98.

d.  New Net Number .  Enter 2-98.

e.  Cold Start of an SB-3865 .  To, initiate a COLD START
of an SB-3865, enter G, 00, and the New Net Number.



C
JC

S
M

 6
2

3
1

.0
2

A
1

 A
u

g
u

st 1
9

9
8

V
-A

-4
3

Blueprint
Address TGC Number

Trunk Start
Address

Number of
Trunks

Trunk Start
Number

Adapter
Number

AMT WORKSHEET

AMT SW CODE SW TYPE SW LOCATION DATE REV # PREPARED BY CHECKED BY PAGE
__ OF __

Figure V-21.  AMT, Multiple Trunks Worksheet
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Figure V-22.  ANR, Net Rekeying Worksheet
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26.  ANY .  This worksheet (Figure V-23) is used to define
all required area codes within the network, with the
exception of the NATO home area.

a.  Action .  Enter A = Add, M = Modify, or D = Delete.

b.  NYX Code .  Enter a 3-digit code, where N = 2-9
and Y = 0 or 1, and X = 0-9. 

c.  Home or Foreign Classmark .  Enter H = Home or
F = Foreign.

d.  NATO Designation .  Entry required only for foreign
NATO area codes, otherwise leave blank.  If F is entered,
enter S or T.  (Enter S = 6-digit (9YX-NYX) NATO routing
prefix, T = 3-digit (9YX) NATO routing prefix.)

e.  Primary TGC .  Enter 1-127.

f.  Alternate TGCs .  Enter 1-127 for up to 4 alternates.

27.  APC .  This worksheet (Figure V-24) is used to assign
subscribers to a preprogrammed conference group, to mark
which subscribers can initiate a conference, and to delete
or modify conference lists.  Up to 14 subscribers can be
assigned to a list.

a.  Action .  Enter A = Add, M = Modify, or D = Delete. 
(Repeat Steps b-f for each preprogrammed conference member.)

b.  Preprogrammed Group Number .  Enter 20-99.

c.  Start Number for Modify .  Enter up to 10 digits.

d.  Security Required .  Enter Y = Yes or N = No.

e.  Directory Number .  Enter up to 10 digits.

f.  Initiate Classmark .  Enter Y = Yes or N = No.

28.  APF .  This worksheet (Figure V-25) is used to assign
classmarks to a profile index number.

a.  Action .  Enter A = Add, M = Modify or D = Delete. 

b.  Profile Number .  Enter 1-255.

c.  Terminal Type . Enter DSVT = 3, DTA = 15, LG-1 16, or
DLTU = 248.
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Figure V-24.  APC, Preprogrammed Conference-List Worksheet
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d.  Traffic Load Level .  Enter 1-5. 

e.  Security .  Enter P = Preferred, R = Required,
N = Nonsecure, or E = End-to-End Required. 

f.  Maximum Precedence .  Enter FO, F, I, P, or R. 

g.  Terminal Characteristics .  Enter V = Voice,
D = Data, or M = Multimode.

h.  MS Compatible .  Enter Y = Yes or N = No. 

i.  Net Radio Interface (NRI) .  Enter Y = Yes or N = No. 

j.  Progressive Conference Allowed .  Enter Y = Yes or
N = No. 

k.  Call Forwarding .  Enter Y = Yes or N = No.

l.  Commercial Network Access .  Enter Y = Yes or N = No.

m.  Essential User .  Enter Y = Yes or N = No.

n.  Compressed Dial List .  Enter 0-5.

o.  Zone Restriction .  Enter 0-8.

p.  Direct Access .  Enter Y = Yes or N = No.

q.  Rekey Identification .  Enter 1-25.  (These entries
may be left blank as they are valid only in conjunction with
DSVTs.)

r.  Net ID-A .  Enter 2-26.  (May be left blank.)

s.  Net ID-B .  Enter 27-51.  (May be left blank.)

t.  Barred Trunk Access .  Enter Y = Yes or N = No.

u.  Barred Call .  Enter 1 = Origination,
2 = Termination, or Blank = None.

29.  APL .  This worksheet (Figure V-26) is used to
preaffiliate a single subscriber or a list (PAL).

a.  Action .  Enter 1 = List or 2 = Single Subscriber.

b.  List Number (For List) .  Enter 1-999.
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c.  Directory Number (For Single Subscriber) .  Enter
LNXXXXX, where L = 1-7 and N = 2-9.  To be consistent with
GBNP (see Chapter III), use format NNXXXXX.

d.  Profile Index (For Single Subscriber) .  Enter 1-255. 

e.  Target Device .  Enter 1 = Load Disk from internal
hard disk, 2 = load from floppy disk 1, 3 = load from floppy
disk 2, or 4 = load from MTT.  (For CBCSs the entries are
limited to 1 to 3.)

30.  APR .  This command (Figure V-27), applicable to the
AN/TTC-39D PS only, is used to assign routing for each of
the three TPN dialup ports.

a.  Action .  Enter A = Add.

b.  NN Code .  (See Table V-7.)

c.  Home/Foreign Classmark .  Enter F = Foreign.

d.  Primary TGC .  Enter 84, 85, or 86.  (See 
Table V-7.)

e.  Alternates 1-5 .  Leave Blank.

31.  ASC .  This worksheet (Figure V-28) is used to assign
classmarks applicable to the CBCS.

a.  Alternate Routing .  Enter Y = Yes or N = No, normal
entry is Y.

b.  Gateway Classmark .  Enter Y = Yes or N = No.

c.  Satellite Links .  Enter 1-4, normal entry is 4.

d.  NATO Area Code .  Enter 9YX, normal entry is 914.

e.  CSCE Auto Call .  Enter Y = Yes or N = No.  For a CDS
and SMU the entry should be N since they do not support a
RVDT.

f.  CSCE Periodic Traffic Meters .  Enter Y = Yes or
N = No.  For a CDS and SMU the entry should be N.

g.  CSCE Alarms Category .  Enter 0 = No Alarms;
1 = Cat 1; 2 = Cat 1 and 2; or 3 = Cat 1, 2, and 3.  For a
CDS and SMU the entry should be N.
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h.  Periodic Print Report .  Enter Y = Yes or N = No.

i.  Password for Remote Access .  Enter a 5-digit
Password for access to a RTTY or RVDT.  For the CDS or SMU,
leave Blank.

j.  Clock Recovery .  Enter 0 = Rubidium, 1-48 = DTG
Timing Slave.  (Display only for SMU and CDS.) 

k.  Automatic Database Save .  Enter Y = Yes,  N = No or
Blank = No.

l.  Time Interval Between Saves .  Enter 15-999
(minutes).

m.  Automatic Database File Name .  Enter DB + up to six
(6) characters or numerals.

32.  ASI .  This worksheet (Figure V-29) is used to assign
and display classmarks that apply to the entire switch. 
These classmarks should not be altered after initialization.

a.  Switch Type .  Enter 1 = TTC-39D, 2 = TTC-39A(V)3,
3 = TTC-39A(V)4, 4 = NCS, 5 = LENS, 6 = FES, or 7 = DS.

b.  Switch Identification .  Enter LXX = LENS or
XX = Other.

c.  CSP .  Enter the number for the type call service
position used by the switch:  1 = 39 -standard style CSP
used in TTC-39D and TTC-39A(V)4, 2 = Workstation; MSE-style
CSP used in NCS, LENS, and FES, 3 = console used with most
CDS and SMU configurations, and 4 = downsized CSP used in
TTC-39A(V)3.

d.  Protected Distribution System .  Enter Y = Yes or 
N = No to specify if the switch uses a PDS.  (If Y, Security
Preferred (SP)DNVTs will be treated as secure instruments. 
If N, SP DNVTs will be treated as nonsecure and receive NSWT
for all calls.) No = MSE 63 profile matrix.

e.  Expanded Profiles .  Enter Y = Yes or N = No.

f.  CDS Hardware .  Enter Y = Yes or N = No.

G.  16/32 kbps Switch .  Ent 16 or 32.  (Any switch
supporting a RAU must operate at 16 kbps.

h.  Dual LKG .  Enter Y = Yes or N = No.
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i.  AKDC .  Enter 1 = HGX-83 or 2 = KGX-93.

j.  Packet Switch .  Enter Y = Yes or N = No.

k.  Packet Switch Gateway .  Enter Y = Yes or N = No.

l.  Conference Bridge Size .  Enter 5 or 10.  Enter a 5
for all switches except those based on CDS or SMU hardware.

m.  Day and Time .  Enter:

(1)  Day .  Enter 1-366.

(2)  Hour .  Enter 0-23.

(3)  Minute .  Enter 0-59.

(4)  Tenths of Minutes .  Enter 0-9.

n.  Workstation Configuration .  Enter 0 = No
Workstation, 1 = ESOP-Sun Sparc 20 workstation, or 2 =
Cetia- UYK-86  Workstation used in NCS, LENS, and TTC-39D.

o.  Local Subscriber Code (NNXX) .  Display only. 
(Switch code where 82XX = tandem flood search switch, 83XX =
LENS.) 

33.  ASR .  This worksheet (Figure V-30) is used to assign
(add), modify, or delete classmarks related to SEN and RAU
trunk groups.

a.  Action .  Enter A = Add, M = Modify, or D = Delete.

b.  Trunk Group Cluster Number .  Enter 1-31.  SEN TGCs
should be assigned TGC numbers between 7-16. 

c.  Type .  Enter 1 = RAU, 2 = SEN, or 3 = SCC.

d.  Absent .  Enter Y = Yes or N = No.

e.  Packet Switch .  Enter Y = Yes or N = No.  Set to Y
for TGCs from a PS-equipped CBCS to a SEN only.

f.  Packet Switch Port Number (Display Only) .  If set to
Y = Yes, the PS port assigned to this TGC will be displayed.

34.  ATG .  This worksheet (Figure V-31) assigns, modifies,
or deletes TGC characteristics or completely deletes a TGC.
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a.  Interswitch DTG

(1)  Action .  Enter A = Add, M= Modify, or D =
Delete.

(2)  TGC Number .  Enter 1-16 or 41-127.

(3)  TGC Type .  Enter I = Interswitch, P = PBX, D =
SB-3865, N = NATO Digital, or O = Other.  Enter I.

(4)  Spill Forward .  Enter Y = Yes or N = No.  Entry
must be Y for all CBCS TGCs.

(5)  Destination Code .  Enter NYX.

(6)  Zone Restriction .  Enter 0-8.

(7)  Access Trunk Group .  Enter Y = Yes or N= No.

(8)  Traffic Limitations .  Enter Y = Yes or N = No. 
If Yes, enter number of trunks (0-255) for F, I, P, and R.

(9)  Glare .  Enter A = Accept or R = Reject.  The
CBCS must be set to A for a TGC from a CBCS to a TYC-39.

(10)  TGC Type .  Enter 1 = Flood Search,
2 = Adjacent Area, 3 = Non-Flood, or 4 = Message Switch. 
Use 1 for all flood search TGCs from a CBCS to other CBCSs
within the home area code.  Use 2 for TGCs from a CBCS to
other CBCS outside of the home area code.  Use 3 for
nonflood search TGCs from a CBCS to a TTC-39A(V)1 or TTC-42,
area code.  Use 4 for TGCs from a CBCS to a TYC-39.

(11)  TSB Number .  Enter 1-30 = Digital or
3-4 = Analog.

(12)  TSB Rate .  Enter 16 or 32 (kbps)-digital only.

(13)  Trunk Rate .  Enter 16 or 32-digital only.

(14)  TDMX Address of TSB .  Enter XX-XX. 

(15)  TDMX Address of Primary Signaling Channel . 
Enter XX-XX.

(16)  TDMX Address of Secondary Signaling Channel 1 . 
Enter XX-XX.
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(17)  TDMX Address of Secondary Signaling Channel 2 . 
Enter XX-XX.

(18)  TDMX Address of Secondary Signaling Channel 3 . 
Enter XX-XX.

(19)  RSB Number .  Enter 1-30.

(20)  Packet Switch .  Enter Y = Yes, N = No, or 
G = Gateway.

(21)  Packet Switch Bypass .  Enter Y = Yes, N = No,
or leave blank.  For the AN/TTC-39D PS, always enter N for
TGC Type 1.

(22)  PS Port Number (Display Only) .  For AN/TTC-39D
PS only, displays the PS port when the TGC is active.

b.  PBX TGC  

(1)  Action .  Enter A = Add, M= Modify, or
D = Delete.

(2)  TGC Number .  Enter 1-16 or 41-127. 

(3)  TGC Type .  Enter C = Commercial, 
I = Interswitch, P = PBX, D = SB-3865, N = Digital NATO, or
O = Others.  Enter P.

(4)  Spill Forward .  Enter Y = Yes or N = No. 

(5)  Destination Code .  Enter NYX = 200-919.

(6)  Zone Restriction .  Enter 0-8.

(7)  Access Trunk Group .  Enter Y = Yes or N = No.

(8)  Traffic Limitations .  Enter Y = Yes or N = No. 
If Yes, enter number of trunks (0-255) for F, I, P, and R.
  

(9)  Number of Outgoing Digits .  Enter 0-10. 

(10)  Maximum Level of Precedence .  Enter FO, F, I,
P, or R.

(11)  PBX Switch Code .  Enter NNXX for 3-digit PABX.

(12)  TLC .  Enter 1-5.
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c.  DIBTS SB-3865 TGC

(1)  Action .  Enter A = Add, M = Modify, or 
D = Delete.

(2)  TGC Number .  Enter 1-16 or 41-127.  For the
CBCS it is recommended that the SB-3865 TCGs be assigned
from 41-127.

(3)  TGC Type .  Enter D = SB-3865.

(4)  Spill Forward .  Enter Y = Yes or N = No.  Entry
should be set to Y for trunks from a SB-3865.

(5)  Destination Code .  Enter NYX.

(6)  Zone Restriction .  Enter 0-8.

(7)  Access Trunk Group .  Enter Y = Yes or N = No. 

(8)  Traffic Limitations .  Enter Y = Yes or N = No. 
If Yes, enter number of trunks (0-255) for F, I, P, and R. 
(Not normally used for DIBTS trunking.)

(9)  Maximum Level of Precedence .  Enter number of
trunks for FO, F, I, P, or R.

(10)  TLC Level .  Enter 1-5. 

(11)  Glare .  Enter A = Accept or R = Reject.  Enter
R for a CBCS to SB-3865 TGC.

(12)  Switch Code .  Enter NNXX of the SB-3865.

(13)  Commercial Network Access .  Enter Y = Yes or
N = No. 

d.  NATO Digital TGC

(1)  Action .  Enter A = Add, M= Modify, or 
D = Delete.

(2)  TGC Number .  Enter 1-16 or 41-127.  For the
CBCS it is recommended that the Digital NATO TCGs be
assigned from 41-127.

(3)  TGC Type .  Enter N = Digital NATO.
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(4)  Spill Forward .  Enter Y = Yes or N = No.  Entry
should be Y for Digital NATO TGCs.

(5)  Destination Code .  Enter 9YX.

(6)  Zone Restriction .  Enter 0-8.

(7)  Access Trunk Group .  Enter Y = Yes or N = No. 

(8)  Traffic Limitations .  Enter Y = Yes or N = No. 
If Yes, enter number of trunks (0-255) for F, I, P, and R. 
(Not normally used for Digital NATO trunking.)

(9)  Maximum Level of Precedence .  Enter FO, F, I,
P, or R.  Entry required only if traffic limitations is set
to Y.

(10)  NSB Number .  Enter 1-30. 

(11)  TDMX Address of NSB .  Enter XX-XX.

(12)  TDMX Address of Framing Channel .  Enter XX-XX
of the first channel.

(13)  TDMX Address of Signaling Channel .  Enter
XX-XX of second channel.

(14) NSB BSBP .  Enter: 1: BSBP = 4 (terrestrial link
< 100 km), 2: BSBP = 6 (terrestrial link � 100 km), or
3: BSBP = 0 (satellite link).

e.  Commercial or Other TGCs  

(1)  Action .  Enter A = Add, M= Modify, or
D = Delete.

(2)  TGC Number .  Enter 1-127.  For the CBCS it is
recommended that the Commercial or Other TGCs be assigned
from 41-127.

(3)  TGC Type .  Enter C = Commercial or O = Other. 
Other is the default category and includes trunking to
SB-3614As or analog interfaces to DSN or commercial office
switches.

(4)  Spill Forward .  Enter Y = Yes or N = No.  Entry
should be Y for from most analog switches.

(5)  Destination Code .  Enter Area Code = NYX.
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(6)  Zone Restriction .  Enter 0-8.

(7)  Access Trunk Group .  Enter Y = Yes or N = No to
indicate if this TGC is the only network access to the
destination switch. 

(8)  Traffic Limitations .  Enter Y = Yes or N = No. 
If Yes, enter number of trunks (0-255) for F, I, P, and R. 
(Not normally used for Digital NATO trunking.)

(9)  Maximum Level of Precedence .  Enter FO, F, I,
P, or R.  Entry required only if traffic limitations is set
to Y.

(10)  Maximum Level of Precedence .  Enter FO, F,
I,P, or R.  Entry required only if traffic limitations is
set to Y.

35.  ATL .  This worksheet (Figure V-32) assigns (add),
modifies, or deletes up to eight lists of COMSEC IDs (HUS
locations).

a.  Action .  Enter A = Add, M = Modify.  or D = Delete.

b.  List Number .  Enter 1-8.

c.  Start ID for Modify .  Enter HUS location = 1-222,
224-1007 or Blank.

d.  COMSEC ID Range Start and End .  Enter up to 4 digit
HUS location (COMSEC ID)- 1-22, 224-1--7 or Blank = HGX-83;
1-222, 224-255, 257-478, 480-511 or Blank = KGX-93.    

e.  Eliminate .  Enter E.

36.  ATM .  This worksheet (Figure V-33) allows the switch or
CSCE operator to specify which loops, destinations, and TGCs
or terminations will be monitored for periodic traffic
reports.

a.  Modify .  Enter 1 = Loops, 2 = Destinations,
3 = TGCs/Terminations, or 4 = All.

b.  Loops (Terminal Address) .  Enter the XX-XX address =
TDSGM terminals, of the loop for which statistics are to be
collected for the R5 report.
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c.  Destination .  Enter destination codes, up to 10, to
be monitored in the format NNX, NYX, NYX-NNXX, or NNXX,
reported in the R2 report.

d.  TGCs/Terminations .  Enter TGC = 1-127 and the
associated destination codes in the format NNX, NYX,
NYX-NNXX, or NNXX.  Up to 28 combinations of TGCs and
destination codes can be defined for metering, R3 and R4
reports.

37.  ATS .  This worksheet (Figures V-34, V-35, and V-36)
assigns classmarks to a specified terminal.  These
classmarks include the type of equipment, its character-
istics, and the available services.  It also assigns loops,
trunks, and signaling equipment and their associated
classmarks. 

a.  ATS-DIBTS Buffers, TT 99, 110, 113-115 .
(Figure V-34.)

(1)  Action .  Enter A = Add, D = Delete, or
M = Modify.

(2)  Terminal Address .  Enter XX-XX.

(3)  Terminal Type .  Enter 110 = DSB.  RSBs, TSBs,
and NSBs do not have to be defined.

(4)  Unit Number .  Enter 1-30.

(5)  In/Out of Service .  Enter I = In or O = Out.

b.  ATS, Digital Receivers TT 113 .  (See Figure V-34.)

(1)  Action .  Enter A = Add, D = Delete, or 
M = Modify.

(2)  Terminal Address .  Enter XX-XX.

(3)  Terminal Type .  Enter 113 = DR

(4)  Unit Number .  Enter 1-30.

(5)  In/Out of Service .  Enter I = In or O = Out.

c.  ATS, Loop Group Signaling Channel .  See Figure V-34. 
If the DTG carries DIBTS trunks or subscriber loops, then
the loop group signaling channels must be assigned as
Terminal Type 119.
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d.  ATS Remote Visual Display Terminal (RVDT) TT 143 . 
(See Figure V-34.)

(1)  Action .  Enter A = Add, D = Delete, or
M = Modify.

(2)  Terminal Address .  Enter XX-XX.

(3)  Terminal Type .  Enter 143 = RVDT (DSDI).

(4)  RTTY/RVDT Control Directory Number .  Enter
NNXXXXX, number dialed by CSCE to access the CBCS.

(5)  Data Compression .  Enter Y = Yes or N = No.

(6)  RVDT Number .  Enter 7 to 13 digits in the form
9YX-MYX-NNXX-XXX.

(7)  Auto Call Precedence .  Enter F = Flash,
I = Immediate, P = Priority, or R = Routine.

e.  ATS, Interswitch Terminal Types 28,29 .  (See
Figure V-35.)

(1)  Action .  Enter A = Add, D = Delete, or
M = Modify.

(2)  Terminal Address .  Enter XX-XX.

(3)  Terminal Type .  Enter 28 = Analog Interswitch
Trunk or 29 = Digital Interswitch Trunk.

(4)  TGC Number .  Enter 1-16 or 41-127.

(5)  Path Delay .  Enter 0-40, normal entry 0.

(6)  Satellite Trunk .  Enter Y = Yes or N = No.

(7)  In/Out of Service .  Enter I = In Service or
O = Out of Service.

(8)  Trunk Number .  Enter 1-225.

(9)  16 kbps Trunk .  Enter Y = Yes or N = No.  If
the channel rate of the supporting DTG is 32 kbps, this
entry must be N.  If the channel rate is 16 kbps, entry
is Y.

(10)  MS Trunk .  Enter Y = Yes or N = No.
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(11)  MS Trunk Characteristics .  Enter 0, 3-5, 7-12,
14-15 = Analog or 0 = Digital.  Required only if MS trunk.

(12)  Transmission Type .  Enter AN = Analog
Non-Secure, AS = Analog Secure, or DN = Digital Non-Secure. 
For digital trunks entry is DN.

(13)  Packet Switch Trunk .  Enter Y = Yes or N = No.

f.  ATS, SEN, RAU, DIBTS, and Analog NATO Terminal Types
85, 86, 27, 87 .  (See Figure V-35.) 

(1)  Action .  Enter A = Add, D = Delete, or
M = Modify.

(2)  Terminal Address .  Enter XX-XX.

(3)  Terminal Type .  Enter 86 = SEN, 85 =
RAU,27 = SB-3865, 39 = NATO Analog Trunks if CV-3487, or
87 = if NILTU or CV-4002.  SCC interfaces are defined using
the ACC command.

(4)  TGC Number .  Enter 1-16 or 41-127.

(5)  Path Delay .  Enter 0-40, normal entry 0.

(6)  Satellite Trunk .  Enter Y = Yes or N = No.

(7)  In/Out of Service .  Enter I = In Service or
O = Out of Service.

(8)  Trunk Number .  Enter 1-255.

(9)  Transmission Type .  Enter S = Secure,
N = Non-Secure (for NATO trunks only).

(10)  Packet Switch Trunk .  If this trunk is between
a PS-equipped CBCS and a SEN and supports a TPN link, enter
Y = Yes for the 14th trunk in the SEN TGC and enter a N = No
for all other trunks in the TGC, otherwise enter N.

(11)  DLTU .  For analog NATO trunks using a NATO
Interface Line Termination Unit (NILTU), enter Y = Yes,
otherwise enter N = No.

g.  ATS, Trunk Terminals, Type Terminals 25, 26, 30-32,
34, 36-46, 66, 82-83 (Extraswitch) .  (See Figure V-35.)
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(1)  Action .  Enter A = Add, D = Delete, or
M = Modify.

(2)  Terminal Address .  Enter XX-XX.

(3)  Terminal Type .  Enter 25, 26, 30-32, 34, 36-46,
66, or 82-83. 

(4)  TGC Number .  Enter 1-16 or 41-127.

(5)  Path Delay .  Enter 0-40, normal entry 0.

(6)  Satellite Trunk .  Enter Y = Yes or N = No.

(7)  In/Out of Service .  Enter I = In Service or 
O = Out of Service.

(8)  Transmission Type .  Enter S = Secure
N = Non-Secure.

(9)  Carrier Mode .  Enter Y = Yes or N = No.  For
TTs 46, 82, and 83 only.  Generally set to N unless two CBCS
are directly connected for testing, then set one to Y and
the other to N.

(10)  Adapter Number .  Enter 1-36, for Terminal
Types 44 and 45 only.  

(11)  T Digit .  Enter Y = Yes or N = No.  For
SB-3614A trunks, entry must be Y.

h.  ATS, Digital NATO Trunks, Terminal Type 88 . 
(See Figure V-35.)

(1)  Action .  Enter A = Add, D = Delete, or
M = Modify.

(2)  Terminal Address .  Enter XX-XX.

(3)  Terminal Type .  Enter 88.

(4)  TGC Number .  Enter 1-16 or 41-127.

(5)  Path Delay .  Enter 0-40, normal entry 0.

(6)  Satellite Trunk .  Enter Y = Yes or N = No.

(7)  In/Out of Service .  Enter I = In Service or
O = Out of Service.
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(8)  Trunk Number .  Enter 2-15.

(9)  16 kbps Trunk .  Enter Y = Yes.

i..  ATS, Terminal Service, Analog/Digital Loops,
Terminal Types 3, 13, 15, 16 .  (See Figure V-36.)

(1)  Loop Terminals Types 3, 13,15, and 16 .

(a)  Action .  Enter A = ad, M = Modify, or
D = Delete.

(b)  Terminal Address .  Enter X-XX.

(c)  Terminal Type .  Enter 3, 13, 15, or 16

(d)  Directory Number .  Enter LNXXXXX.

(e)  Line Hunting Group .  Enter 0-32 or
0 =None.

(f)  DAS Called Number .  Enter P 9YXNYXXXXXXX
or Blank = No DAS.

(g)  Traffic Load Control .  Enter 1-5.

(h)  Secure Call Privilege .  Enter
R = Required, P = Preferred, E = End-to-End, or
N = Non-Secure.

(i)  Maximum Precedence .  Enter FO, F, I, or R.

(j)  In/Out of Service .  Enter I = In or 

(k)  Terminal Characteristics .  Enter D = Data
Only, V = Voice, M = Multi.

(l)  16 kbps HDPLX .  Enter Y = Yes or N = No.

(m)  MS Compatible .  Enter Y = Yes or N = No.

(2)  Loop Terminals

(a).  All Terminals- ADOCU Home Code .  Enter 0-
13 or Blank = No ADCOU.

(b)  Non-DAS Only
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1.  Progressive Allowed .  Enter Y = Yes or
N = No

2.  Call Transfer Allowed .  Enter Y = Yes
or N = No.

3.  Compressed Dial .  Enter Y = Yes or
N = No.

4.  Compressed Dia List .  Enter 1-5 = CD
is Yes or 0 = if CD is No.

5.  Zone Restriction List .  Enter 0-8 or 
0 = None.

6.  Calls Limited to Preprog Conf .  Enter
Y = Yes or = No.

7.  Commercial Network Access .  Enter Y =
Yes or = No.

(c)  Dedicated Line Only

1.  Dedicated Line Call .  Enter 1 = Setup
or 2 = End.

2.  Dedicated Line Channels Needed .  Enter
1-52.

38.  ATT .  This worksheet (Figure V-37) is used to enter
data describing common equipment:  a conference bridge, CSP,
or LKG (Terminal Types 120, 121, 123).

a.  Action .  Enter A = Add, M = Modify, or D = Delete.

b.  Equipment Type .  Enter 120, 121, or 123.

c.  Unit Number .  Enter 1-64.

d.  ATT, Conference Bridge (Terminal Type 120)

(1)  Unit Number .  Enter 1-6.

(2)  In/Out of Service .  Enter I = In or O = Out. 
Normally set to I.

(3)  Matrix Location .  Enter XX-XX for Ports 1-10.

e.  ATT, CSP (Terminal Type 121)
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(1)  Unit Number .  Enter 1-4.

(2)  In/Out of Service .  Enter I = In or O = Out.

(3)  Matrix Location Voice Port 1 .  Enter XX- XX.

(4)  Matrix Location Voice Port 2 .  Enter XX-XX.

(5)  TDMX Terminal Location for Signaling .
Enter XX-XX.

(6)  Directory Number .  Enter LNXXXXX.

(7)  Digital Receiver Unit Number .  Enter 1-5.  By
convention, DR Unit 1 is used for CSP Unit 1 and DR Unit 2
is used for the remote CSP Unit 2.

(8) DTLU Classmark .  Enter Y = Yes, N = No, or
Blank = N

f.  ATT, LKG (Terminal Type 123) KG-82   

(1)  Unit Number .  Enter 1-64.

(2)  In or Out of Service .  Enter I = In or O = Out.

(3)  Cipher Terminal (Address) .  Enter XX-XX.

(4)  Plain Terminal (Address) .  Enter XX-XX.

39.  AT1 .  This command (Figure V-38) is used by the CDS and
SMU only to define T1 or E1 groups.  The T1 and E1 groups 
can be used for a direct digital interface to commercial
networks or the DSN or to use the commercial or DSN switch
to extend a tactical interface.

a.  Action .  Enter A = Add, M = Modify, or D = Delete.

b.  TGC Number .  Enter 1-24.

c.  Starting Address .  Enter XX-XX (see Table V-8 for
the available addresses based on the group number selected
in the CDS or SMU).

d.  Number of Channels .  Enter T1 = 1-25, E1 = 1-31, or
DTG CXR Mode = 1-120.  (See Table V-9.)

e.  Operating Mode .  Enter 0 = T1, 1 = E1, 2 = T1 - DTG
CXR, or 3 = E1 - DTG CXR.
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Table V-8.  CDS and SMU DTG to Address Relationship

BS
(TDMM)

LA
First- Last

Address

Data Bus Valid DTG
Nos

Function

01
02
03
04
05
06
07

00-63
00-63
00-63
00-63
00-63
00-63
00-31

A
A
A
A
A
A
A

Odd
Odd
Odd
Odd
Odd
Odd
Odd

64-DTG Channels
64-DTG Channels
64-DTG Channels
64-DTG Channels
64-DTG Channels
64-DTG Channels
32-DTG Channels

08
09
10
11
12
13

04-63
00-63
00-63
00-63
00-63
00-16

B
B
B
B
B
B

Even
Even
Even
Even
Even
Even

60-DTG Channels
64-DTG Channels
64-DTG Channels
64-DTG Channels
64-DTG Channels
16-DTG Channels

Table V-9.  T1 and E1 Group Composition

Maximum Channels for T1 and E1 Groups

Group Type With Signaling DTG MUX Mode

T1

E1

25 Traffic Channels (24 + 1 OH)

31 Traffic Channels (30 + 1 OH)

96 CHNLs at 16 kbps
48 CHNLs at 32 kbps

120 CHNLs at 16 kbps
60 CHNLs at 32 kbps

f.  Frame Mode .  Enter 0 = T1 SF or E1 Normal,
1 = T1 ESF or E1 CRC. 

g.  T1 Ones Density .  Enter 0 = B8ZS or 1 = B7.  Entry
must be set to 0 for T1-DTG CXR Mode.  Leave blank for E1
group.

h.  Channel Rate .  Enter 0 = 16 kbps or 1 = 32 kbps.

i.  PCM Format .  Enter 0 = mu (µ)-law (T1) or 1 = a-law
(E1).  Leave blank for DTG CXR modes.

j.  First Loop Channel Number .  Enter 2-25 or
Blank = No Loops.
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k.  Cable Length .  Enter 0-6 to reflect distance in feet
between CDS or SMU and Channel Service Unit (CSU).  1 = 0 to
110 ft, 2 = 111 to 220 ft, 3 = 221 to 330 ft, 4 = 331 to
440 ft, 5 = 441 to 550 ft, or 6 = 551 t0 600 feet.

l.  Group Output .  Enter 0 = Standard T1/AMI or E1/HDB3,
1 = NRZ, or 2 = NRZ/TED (this is used to directly interface
to a military multiplexer or carrier system when a TED is
used).

m.  Recover Clock Timing .  Enter Y = Yes or N = No to
specify if a CDS or SMU is to use this group as the source
for recovered clock.

n.  DSN Supervision .  Enter Y = Yes (for DSN interfaces
requiring MLPP) or N = No (for commercial interfaces). 

o.  Signaling Type .  Enter 1 = DTMF, 2 = MF, or 3 = Dial
Pulse.  Leave blank for DTG CXR modes.

p.  Start Type .  Enter 0 = Wink (for DSN interfaces),
1 = Delay Dial, or Blank = DTG CXR modes.
3 = 170, 4 = 190,

q.  Digit Delay .  Enter 0 = No Delay, 1 = 70, 2 = 150,
3 = 170, 4 = 190,.5 = 200, 6 = 300, 7 = 500 (delay in
milliseconds (ms)), or blank = DTG CXR modes and Wink Start
interfaces. 

r.  Digit On/Off Cadence .  Enter 0 = 50/50,
1 = 60/60,2 = 70/70, or 3 = 100/100 = 100/100 (Msecs). 
Leave blank for DTG CXR modes and standard DSN interfaces.

s.  Number of Satellite Hops .  Enter 0 = None, 1 = 1
hop, or 2 = 2 hops.

t.  In/Out of Service .  Enter I = In Service or
O = Out of Service. 

40.  AVL .  This worksheet (Figure V-39) is used to assign
the COMSEC ID (HUS) locations for any optional key in the
CBCS.

a.  Start or Stop .  Enter Start or Stop.

b.  Rekey Cycle Number .  Enter 00-99 or leave Blank.

c.  Start Code (COMSEC ID) .  Optional entry, enter
1-1007 or leave Blank.
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d.  COMSEC ID .  Enter 1-1007 or blank.  See Table V-10
for the recommended storage location or range of locations
for each variable type. 

Table V-10.  CBCS Optional Keys--Recommended Values

Key Recommended
Storage Locations

HGX-83A              KGX-93A

Dir No./BS-LA Key Type Net No.

Area Interswitch
Rekeying Key

130-150 130-150 NYX AIRK N/A

CSS Keys
SB-3865
- Home Net
- Home Rekeying Key
TDC Option 11
- SEN Net
- SEN Rekeying Key

902-911
151-159

902-911
160-169

202-211
151-159

202-211
160-169

NYX-NNX(X)
NYX-NNX(X)

NYX-NNX(X)
NYX-NNX(X)

HN
HRV

SN
SRV

2-11  1/
  1-9    2/ 

2-11 1/
60-69  2/ 

Message Switch
- MS LKG Net Key
- MS LKG Rekeying Key

902-911
170-198

202-211
170-198

XX-XX
XX-XX

MSNV
MSRV

2-11 1/
70-98 2/

                    
1/  Use last two digits of storage location as Net Number.
2/  Use last digit of storage as Net Number.

e.  Directory Number/BS-LA Entry .  Enter the required
data to uniquely identify each key.  The field is left blank
for the CIRV and RH keys.  See Table V-10 for the format of
this entry for each key type.

f.  Type .  Enter two to four letters to designate the
type of key being stored; see Table V-10.

g.  Net Number .  Enter 02-98.  See Table V-10 for the
variables that require a net number. 

41.  AZR .  This worksheet (Figure V-40) is used to assign
(add), modify, or delete zone restrictions that indicate
allowable calling areas.  Each loop and trunk is classmarked
for one of eight zone restriction lists or for global (no
restrictions).  Two of the lists (1 and 2) can have up to
101 entries; the other 6 up to 33 entries.
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a.  Action .  Enter A = Add, M = Modify, or D = Delete.

b.  List Number .  Enter 1-8.

c.  Start Code for Modify Display .  Enter up to six
digits, optional entry.

d.  Permissive or Restrictive Classmark .  Enter
P = Permissive or R = Restrictive. 

e.  Start Code .   Enter up to a six-digit code in
P = the format NN, NYX, NNX, NYXNN, NYXXXX, or NYXNNX.

f.  End Code .  Optional entry, entries same as Start
Code. 

g.  Eliminate .  Enter E to delete an entry when
modifying.
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SECTION B

UNIT LEVEL CIRCUIT SWITCH PLANNING

SUBSECTION 1

UNIT LEVEL CIRCUIT SWITCH PLANNING WORKSHEETS

1.  General .  This section provides the ULCS network planner
with a set of worksheets to record the circuit switch
network design.  They serve as a guide and a record for the
network planner.  These worksheets are not provided to
switch personnel to enter a database into the switch. 
Generally, the information on these worksheets applies to
two or more switches in the network.  Subordinate network
planners and switch planners use this information to extend
the network design and as a basis for switch configuration. 
(See Subsection 2 for the AN/TTC-42 switch planning
worksheets.)  The data elements required on the worksheets
and the accepted range of legal values are provided on the
worksheets.

2.  General Instructions .  This worksheet (Figure V-41)
contains information on the network data rate, designation
of timing master and alternate master devices, internetwork
interfaces (interarea, NATO, DSN, and commercial), and
guidance for patching circuits and providing direct access
service.

3.  Digital Trunk Group Assignments .  This worksheet 
(Figure V-42) contains the information required to establish
all of the digital trunk groups in the network.

4.  Analog Trunk Group Assignments .  This worksheet 
(Figure V-43) contains the information required to establish
all of the analog trunk groups in the network.

5.  COMSEC Switch Designations .  This worksheet 
(Figure V-44) contains the information necessary to
establish COMSEC relationships among all of the digital
switches in the network.  It establishes the COMSEC Parent,
COMSEC Alternate Parent, and COMSEC Subordinate Switch
designations. 

6.  Network Orderwire Assignments .  This worksheet 
(Figure V-45) lists the interswitch orderwire requirements
for the network.  
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MK FOR INTERCEPT:  1ST SW     (Y/N)

                   2D SW     (Y/N)

TERMINATION     (MODEM/SINGLE LINE)

DIGITAL TRUNK GROUP ASSIGNMENTS NETWORK
DESIGNATION:

PREPARED BY:

DATE: EFFECTIVE DTG: PAGE    OF   PAGES 

Figure V-42.  (Cont'd)
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1ST TRUNK GP NO       (001-254)

1ST SWITCH CODE  (NNXX)

1ST SWITCH TYPE

2D TRUNK GP NO        (001-254)

2D SWITCH CODE        (NNXX)

2D SWITCH TYPE

TRANSMISSION MEDIA

TRUNK GP TYPE

NO OF TRUNKS         (1-24)

MAX PREC  1 /         (FO/F/I/P/R)

ZONE REST  2 /        (0/1-8)

TRUNK BARRING  3 /            
(Y/N)

CONFERENCE PRIV  3/          
(Y/N)

ANALOG TRUNK GROUP ASSIGNMENTS NETWORK
DESIGNATION:

PREPARED BY:

DATE: EFFECTIVE DTG: PAGE    OF   PAGES 

Figure V-43.  Analog Trunk Group Assignments Worksheet
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SUBSCRIBER TYPE  4 /        (2W/4W)

SPILL FWD OUT-ULCS  4 /     (Y/N)

SATELLITE LINK  4 /         (Y/N)

SEARCH ORDER:      DOWN    (NNXX)

                   UP      (NNXX)

MK FOR INTERCEPT  5 /       (Y/N)

DIAL MODE  6 /          (DTMF/PULSE)

DSN AREA CODE  7 /          (NYX)

ANALOG TRUNK GROUP ASSIGNMENTS NETWORK
DESIGNATION:

PREPARED BY:

DATE: EFFECTIVE DTG: PAGE    OF   PAGES 
            
1/  SB-3614/CV-1919/DSN
2/  ULCS to ULCS/AN/TTC-38/AN/TTC-30
3/  SB-3614/CV-1919
4/  ULCS to ULCS/AN/TTC-38/AN/TTC-30/SB-3614/CV-1919
5/  ALL EXCEPT DSN
6/  DSN/2-WIRE
7/  DSN

Figure V-43.  (Cont'd)
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COMSEC PARENT
(NNXX, NAME)

COMSEC SUBORDINATES
(NNXX, NAME)

ALT PARENT
(NNXX, NAME)

COPARENT
(NNXX, NAME)

COMSEC SWITCH
DESIGNATIONS

NETWORK DESIGNATION: PREPARED BY:

DATE: EFFECTIVE DTG: PAGE    OF   PAGES 

Figure V-44.  COMSEC Switch Designations Worksheet
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FROM SWITCH CODE
(NNXX)

TO SWITCH
CODE

(NNXX)
ORDERWIRE TYPE

(AVOW/CVDOW)

DOC
PATCH

REQUIRED
(NNXX)

PATCH DOC TO
MUX GP TERM NO

(YXXX)

NETWORK ORDERWIRE ASSIGNMENTS NETWORK DESIGNATION: PREPARED BY:

DATE: EFFECTIVE DTG: PAGE    OF   PAGES 

Figure V-45.  Network Orderwire Assignments Worksheet
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7.  Network COMSEC Keying Plan .  This worksheet 
(Figure V-46) lists all the circuit switch COMSEC key
requirements for the network and the source (key tape) and
segment number) for each key.  This report is classified
when completed.

8.  Zone Restriction List Assignments .  The network planner
uses this worksheet (Figure V-47) to establish and
distribute zone restiction lists to other members of the
network.

9.  Network Timing .  This worksheet (Figure V-48) is used to
establish the source (trunk group number) of slave timing
for each digital switch in the network.

10.  Network Routing .  This worksheet (Figure V-49) lists
the primary and alternate traffic routes from every switch
to every other switch in the network. 

11.  Fixed Directory Assignments .  The network planner uses
this worksheet (Figure V-50) to specify the fixed directory
numbers that will be used throughout the network.

12.  Equipment Requirements .  This worksheet (Figure V-51)
lists the circuit switch and transmission equipment required
to establish the network. 
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This form is CONFIDENTIAL when filled in.

KEY TYPE KEY TAPE NO SEGMENT NO REMARKS

CISRV  1 /  (   )

AISRV  2 /  (   ,   )

AISRV  2 /  (   ,   )

AISRV  2 /  (   ,   )

AISRV  2 /  (   ,   )

AISRV  2 /  (   ,   )

UISRV  3 /  (   ,   )

UISRV  3 /  (   ,   )

TED  3 /  (    ,    )

TED  3 /  (    ,    )

TED  3 /  (    ,    )

TED  3 /  (    ,    )

TED  3 /  (    ,    )

TED  3 /  (    ,    )

PNERK 

NETWORK COMSEC KEYING PLAN NETWORK DESIGNATION: PREPARED BY:

DATE: EFFECTIVE DTG: PAGE    OF   PAGES 

Figure V-46.  Network COMSEC Keying Plan Worksheet
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This form is CONFIDENTIAL when filled in.

MOBILE COMSEC SUBORDINATE SWITCH NET REENTRY KEYS

KEY TYPE KEY TAPE NO SEGMENT NO REMARKS

REENTRY  4/  (    )

U  5 /  (    ,    )

U  5 /  (    ,    )

U  5 /  (    ,    )

NETWORK COMSEC KEYING PLAN NETWORK DESIGNATION: PREPARED BY:

DATE: EFFECTIVE DTG: PAGE    OF   PAGES 

          
1/  Home area code (MYX)
2/  Home area code, adjacent area code (MYX, MYX)
3/  Switch code, switch code (NNXX, NNXX)
4/  CPS switch code (NNXX)
5/  Mobile CSS switch code and rekey ID# (NNXX, RKID#)

 Figure V-46.  (Cont'd)
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LIST NO
(1-8) 

LIST TYPE
(P/R)

ENTRY TYPE
(S/M)

CODES  1 /
(NYX/NYX-NNX(X)/NNX(X)/NNXXXXX)

ZONE RESTRICTION ASSIGNMENTS NETWORK DESIGNATION: PREPARED BY:

DATE: EFFECTIVE DTG: PAGE    OF  
PAGES 

          
1/  Maximum 32 per list

Figure V-47.  Zone Restriction Assignments Worksheet
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SWITCH
TYPE 

SWITCH CODE
(NNXX)

SLAVE TIMING
TRK GROUP NO
(0/001-254)

ALT SLAVE
TIMING 

TRK GROUP NO
(0/001-254)

MASTER
TIMING
SOURCE

(NNXX/EXT)

ALT MASTER
TIMING
SOURCE

(0/NNXX/EXT)

NETWORK TIMING NETWORK
DESIGNATION:

PREPARED BY:

DATE: EFFECTIVE DTG: PAGE    OF    PAGES

Figure V-48.  Network Timing Worksheet



C
JC

S
M

 6
2

3
1

.0
2

A
1

 A
u

g
u

st 1
9

9
8

V
-B

-1
6

FROM SWITCH
CODE

(NNXX)

TO SWITCH 
CODE

(NNXX)

PRIMARY TRUNK GROUP
(001-254)

1ST ALT TRUNK
GROUP

(000-254)

2ND ALT
TRUNK GROUP

(000-254)

NETWORK ROUTING NETWORK DESIGNATION: PREPARED BY:

DATE: EFFECTIVE DTG: PAGE    OF    PAGES

Figure V-49.  Network Routing Worksheet
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SUBSCRIBER/UNIT DESIGNATION
(NAME)

FIXED DIRECTORY NUMBER
(XXXXX)

CURRENT DIRECTORY
NUMBER

(MYX-NNX(X) GXX(X))

FIXED DIRECTORY ASSIGNMENTS NETWORK DESIGNATION: PREPARED BY:

DATE: EFFECTIVE DTG: PAGE    OF    PAGES

Figure V-50.  Fixed Directory Assignments Worksheet
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SWITCH CODE
(NNXX) SWITCH TYPE CARRIER TYPE

QUANTITY
REQUIRED

EQUIPMENT REQUIRMENTS NETWORK DESIGNATION: PREPARED BY:

DATE: EFFECTIVE DTG: PAGE    OF    PAGES

Figure V-51.  Equipment Requirements Worksheet
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SUBSECTION 2

AN/TTC-42 CONFIGURATION WORKSHEETS

13.  General .  The worksheets in this section are used by
planning personnel to convey AN/TTC-42 database and hardware
configuration information to switch personnel.  Data entered
on these worksheets are based on the network planning
worksheets (Section 1) and the subscriber configuration and
service requirements specified by the switch planner.  The
worksheets include an index (IDX) number at the start of
each database section.  Switch personnel enter the IDX
number into the switch database to retrieve the data entry
screens that correspond to that section of the worksheet. 
The worksheets are presented in a logical order for data
entry.  The data elements required on the worksheets and the
accepted range of legal values are provided on the
worksheets.

14.  COMSEC 1 .  This worksheet (Figure V-52) contains
information that is required to initialize the switch.  It
also specifies the COMSEC nets that the AN/TTC-42 being
configured will control.

15.  COMSEC 2 .  This worksheet (Figure V-53) contains the
interswitch COMSEC key requirements and defines the COMSEC
subordinate switches.

16.  COMSEC 3 .  This worksheet (Figure V-54) defines the
lateral COMSEC subordinate switches and the storage
locations for COMSEC keys that are not accessed by the
switch processor (external variables).

17.  Trunk Assignment 1 .  This worksheet (Figure V-55)
contains the information necessary to establish the
configuration of the MUX modems and define overhead channels
and sole user patches.

18.  Trunk Assignment 2 .  This worksheet (Figure V-56) is
used to break patches and to define AN/TTC-30, AN/TTC-38,
and SB-3614/SB-3614A trunk groups.

19.  Trunk Assignment 3 .  This worksheet (Figure V-57) is
used to define CV-1919, 2-wire commercial, DIBTS, CCS, and
DSN trunk groups.

20.  Trunk Assignment 4 .  This worksheet (Figure V-58) is
used to delete trunk groups and to define DIBTS and analog
trunks.
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PSWD DATE
(YYMMDD)

DATE
(HHMM)

SWITCH RATE DIRECTORY SET
(NEW/CURRENT)

HOME SWITCH
CODE (NNXX)

HOME AREA
CODE (MYX)

HOME NATO
CODE (9YX)

 IDX:  2,4,1,1          ADD/CHANGE SWITCH AFFILIATION

ALT PARENT SWITCH
(NNXX/000)

COPARENT SWITCH
(NNXX/000)

EXIT SWITCH
(NNXX/000)

ALT EXIT SWITCH
(NNXX/000)

 IDX:  1, 1, 1, 1       ADD/CHANGE NET LOCATION (NORMAL NET) 

TYPE
(NORM NET)

NET ID
(02-98)

XVS
(224-253)

STATUS
(VALID/INVALID)

NORM NET

NORM NET

 IDX: 1,1,1,1  ADD/CHANGE NET LOCATION (RE-ENTRY)

TYPE (REENTRY) STATUS (VALID/INVALID)

REENTRY VALID
 IDX: 1,1,1,1  ADD/CHANGE NET LOCATION (POST NUCLEAR)

TYPE (POST NUCLEAR) STATUS (VALID/INVALID)

POST NUCLEAR INVALID
 IDX:  1,1,1,2   DELETE NET LOCATION

NET ID
(02-98)

AFFILIATION
(HOME/LATERAL)

NET ID
(02-98)

AFFILIATION
(HOME/LATERAL)

NET ID
(02-98)

AFFILIATION
(HOME/LATERAL)

COMSEC SWITCH DESIGNATIONS NETWORK DESIGNATIONS PREPARED BY

DATE: EFFECTIVE DTG: PAGE   OF  PAGES

Figure V-52.  COMSEC 1 Worksheet
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 IDX:  1,1,3,1 ADD/CHANGE ISRV (SWITCH)

ISRV ID
(SWITCH)

SWITCH CODE
(NNXX)

UVS
(007-070)

STATUS
(VALID/INVALID)

SWITCH

SWITCH

SWITCH

 IDX:  1,1,3,1     ADD/CHANGE ISRV (COMMON)

ISRV ID (COMMON) STATUS (VALID/INVALID)

COMMON VALID

 IDX:  1,1,3,2     DELETE ISRV

SWITCH/AREA CODE
(NNXX/MYX)

SWITCH/AREA
CODE

(NNXX/MYX)

SWITCH/AREA
CODE

(NNXX/MYX)

SWITCH/AREA CODE
(NNXX/MYX)

 IDX: 1,1,4,1 ADD/CHANGE SUBORDINATE SWITCH (HOME) (SWITCH ALREADY ASSIGNED AS
HOME CSS)

SWITCH CODE
(NNXX)

AFFIL
(HOME)

REKEY ID
(1-9)

UVS
(301-348)

REKEY ID
(1-9)

UVS
(301-348)

REKEY ID
(1-9)

UVS
(301-348)

HOME

Figure V-53.  COMSEC 2 Worksheet
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 IDX:  1,1,4,1  ADD/CHANGE SUBORDINATE SW (HOME) (SWITCH NOT ALREADY ASSIGNED)

SWITCH
CODE
(NXXX) AFFIL (HOME)

PRE-
ASSIGN

"NEW"  NET
(Y/N)

"NEW" NET ID
(02-98)

REKEY ID
(1-9)

UVS
(301-348)

REKEY ID
(1-9)

UVS
(301-348)

REKEY
ID

(1-9)
UVS

(301-348)

HOME

COMSEC SWITCH DESIGNATIONS NETWORK DESIGNATION: PREPARED BY:

DATE: EFFECTIVE DTG: PAGE   OF PAGES

Figure V-53.  (Cont'd)
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 IDX:  1,1,4,1 ADD/CHANGE SUBORDINATE SWITCH (LATERAL)

SWITCH CODE
(NNXX)

AFFIL
(LATERAL)

SWITCH CODE
(NNXX)

AFFIL
(LATERAL)

SWITCH CODE
(NNXX)

AFFIL
(LATERAL)

LATERAL LATERAL LATERAL

 IDX:  1,1,4,2 DELETE SUBORDINATE SWITCH

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

 IDX:  1,1,4,3 DELETE SUBORDINATE REKEY

SWITCH
CODE

(NNXX)
REKEY ID

(1-9)
REKEY ID

(1-9)
REKEY ID

(1-9)
REKEY ID

(1-9)
REKEY ID

(1-9)
REKEY ID

(1-9)

REKEY
ID

(1-9)

REKEY
ID

(1-9)

 IDX:  1,1,5,1 ADD/CHANGE EXTERNAL VARIABLE

EXT VAR ID
(01-60)

UVS
(071-100) OR (256-285)

STATUS
(VALID/INVALID)

Figure V-54.  COMSEC 3 Worksheet
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 IDX:  1,1,5,2 DELETE EXTERNAL VARIABLES

EXT VAR ID
(01-60)

EXT VAR ID
(01-60)

EXT VAR ID
(01-60)

EXT VAR ID
(01-60)

EXT VAR ID
(01-60)

EXT VAR ID
(01-60)

COMSEC SWITCH DESIGNATIONS NETWORK DESIGNATION: PREPARED BY:

DATE: EFFECTIVE DTG: PAGE   OF PAGES

Figure V-54.  (Cont'd)
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 IDX:  2,2,1,1 ADD/CHANGE MULTIPLEX GROUP

DATA BASE ENTRIES EQUIPMENT CONFIGURATION

MUX GRP 
NO

(1-7)

MODEM 
TYPE

(DIPHASE)

INB

(Y/N)

NO OF
CHNLS

(1-71)

TED 
NO

(0-6)

FLYWHEEL
DELAY
(Y/N)

ORDERWIRE

(A/D/NONE)

CABLE
LENGTH

(MI)

SLAVE
TIMING
(Y/N)

SWITCH
CABINET

(B/R)

TRUNK
GRP NO

(001-254)

1 DIPHASE -----

2 DIPHASE Y -----

3 DIPHASE ----- -----

4 DIPHASE ----- -----

5 DIPHASE Y -----

6 DIPHASE ----- -----

7 DIPHASE -----

 IDX:  2,2,1,2 ADD/CHANGE OVERHEAD CHANNEL

GROUP NUMBER (1-7) CHANNEL NUMBER
(01-09, MODEMS 1-6; 01-36 MODEM 7)

CHANNEL TYPE
(OVERHEAD OR ASSIGNABLE)

 IDX:  2,2,1,3 DELETE MULTIPLEX GROUP

GROUP NUMBER
(1-7)

GROUP NUMBER
(1-7)

GROUP NUMBER
(1-7)

GROUP NUMBER
(1-7)

Figure V-55.  Trunk Assignment 1 Worksheet
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 IDX:  2,2,2,1 ADD PATCH (SOLE USER)

PATCH TYPE
(SOLE USER)

FIRST TERM NO.
(YXXX)

POWER REQD
(Y/N)

SECOND TERM NO.
(YXXX)

SOLE USER

SOLE USER

SOLE USER

SOLE USER

 IDX:  2,2,2,1 ADD PATCH (DOC)

PATCH TYPE
(DOC)

TERM NO.
(YXXX)

DOC

COMSEC SWITCH DESIGNATIONS NETWORK DESIGNATION: PREPARED BY:

DATE: EFFECTIVE DTG: PAGE   OF PAGES

Figure V-55.  (Cont'd)
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 IDX:  2,2,2,2 BREAK PATCH (SOLE USER)

PATCH TYPE
(SOLE USER)

FIRST TERM NO.
(YXXX)

SOLE USER

 IDX:  2,2,2,2 BREAK PATCH (DOC)

PATCH TYPE
(DOC)

 IDX:  2,3,1,1 ADD/CHANGE TRUNK GROUP (AN/TTC-38/3614A TYPE)

TRK GRP
NO.

(001-254)

TRK GRP
TYPE

(TTC-38)

CONN
SWTCH

TYPE

DIR
CONN

SW
CODE

(NNXX)

ZONE
REST
(0-8)

SUB TYPE
(2W/4W)

SPILL
FWD
OUT
(Y/N)

SAT
LINK
(Y/N)

INHB
RTNG
(Y/N)

T HOLD

(1-24)

SRCH
ORDER

(D/U)

MARK
FOR
INT

(Y/N)

TTC-38

TTC-38

 IDX:  2,3,1,1 ADD/CHANGE TRUNK GROUP (AN/TTC-30)

TRK GRP NO.
(001-254)

TK GRP
TYPE

(TTC-30)

DIR CONN
SW CODE

(SL)

ZONE
REST
(0-8)

SUB TYPE

(2W/4W)

SPILL
FWD
OUT
(Y/N)

SAT LINK

(Y/N)

INHB
RTNG
(Y/N)

T HOLD

(1-24)

SRCH
ORDER

(D/U)

MARK
FOR INT

(Y/N)

TTC-30

TTC-30

Figure V-56.  Trunk Assignment 2 Worksheet
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 IDX:  2,3,1,1 ADD/CHANGE TRUNK GROUP (SB-3614)

TRK
GRP
NO.

(1-254)

TRK
GRP
TYPE
(3614)

CONN
SWITCH

CODE
(NNXX)

MAX
PREC

ZONE
REST

(0-8)

TRK
BAR

(Y/N)

CONF
PRIV

(Y/N)

SUB TYPE

(2W/4W)

SPILL
FWD
OUT
(Y/N)

SAT LINK

(Y/N)

INHB
RTNG

(Y/N)

T HOLD

(1-24)

SRCH
ORD

(D/U)

MRK
FOR
INT
Y/N

3614

3614

COMSEC SWITCH DESIGNATIONS NETWORK DESIGNATION: PREPARED BY:

DATE: EFFECTIVE DTG: PAGE   OF PAGES

Figure V-56.  (Cont'd)
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 IDX:  2,3,1,1 ADD/CHANGE TRUNK GROUP (CV-1919)

TRK
GRP
NO.

(001-254)

TRK
GRP
TYPE

CONN
SWITC

H
CODE

(NNXX)
MAX

PREC

ZONE
REST

(0-8)

TRK
BAR

(Y/N)

CONF
PRIV

(Y/N)

SUB
TYPE

(2W/4W)

SPILL
FWD
 OUT
(Y/N)

SAT
LINK

(Y/N)

INHB
RTN

G

(Y/N)

T
HOLD

(1-3)

SRC
H

ORD

(D/U)

MRK
FOR
INT

(Y/N)

1919

1919

 IDX: 2,3,1,1 ADD/CHANGE TRUNK GROUP (2-WIRE)

TRK GRP NO.
(001-254)

TRK GRP
TYPE

(2-WIRE)
DIAL MODE

(PULSE/DTMF)

SRCH
ORDER

(D/U)
MARK FOR INT

(Y/N)

2-WIRE

2-WIRE

 IDX:  2,3,1,1 ADD/CHANGE TRUNK GROUP (DIBTS)

TRK
GRP
NO.

(001-254)

TRK
GRP
TYPE

CONN
SWITCH

CODE
(NNXX)

SEC
CALLS
ONLY

(Y/N)

ACCPT
GLARE

(Y/N)

SPILL
FORWARD

IN  OUT
(Y/N)

SAT LINK

(Y/N)

INHB
RTNG

(Y/N)

T HOLD

(1-18)

SRCH
ORDER

(D/U)

MARK FOR
INT

(Y/N)

DIBTS

DIBTS

Figure V-57.  Trunk Assignment 3 Worksheet
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 IDX:  2,3,1,2 DELETE TRUNK GROUP

TRUNK GP NO
(001-254)

TRUNK GP NO
(001-254)

TRUNK GP NO
(001-254)

TRUNK GP NO
(001-254)

TRUNK GP NO
(001-254)

 IDX:  2,3,1,3 ADD TRUNKS (DIBTS - RANGE)

TRUNK GROUP
NO.

(001-254)

TRK ASSIGN
MODE

(RANGE)

START TERM
NO.

(YXXX)

END TERM
NO.

(YXXX) STATUS

RANGE

RANGE

RANGE

RANGE

RANGE

RANGE

 IDX:  2,3,1,3 ADD TRUNK (DIBTS - INDIVIDUAL)

TRUNK GP
NO.

(001-254)

TK
ASSIGN

MODE
(INDIV)

TERM
NO.

(YXXX) STAT

TERM
NO.

(YXXX) STAT

TERM
NO.

(YXXX) STAT

TERM
NO.

(YXXX) STAT

INDIV

INDIV

INDIV

INDIV

Figure V-58.  Trunk Assignment 4 Worksheet
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 IDX:  2,3,1,1 ADD/CHANGE TRUNK GROUP (CCS)

TRK
GRP
NO.

(001-254)

TRK
GRP
TYPE

DIR CON
SWITCH

CODE
(MYXNNXX)

TSB

(1-6)
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EXIT
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SEC
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(Y/N)
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GLARE
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SAT
LINK
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T HOLD

(1-71)

SRCH
ORDER

(D/U)

MARK
FOR
INT

(Y/N)

CCIS NO

CCIS NO

CCIS NO

CCIS NO

CCIS NO

CCIS NO

 IDX:  2,3,1,1 ADD/CHANGE TRUNK GROUP (DSN)

TRK GRP NO.
(001-254)

TRK GRP
TYPE
(DSN)

DSN AREA
CD

(NYX)
MAX PREC

OUT

INCOMING
DIAL MODE

(PULSE/DTMF)
INHB RTNG

(Y/N)
T HOLD
(1-24)

SRCH
ORDER
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DSN
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IDX: 2,3,1,3 ADD TRUNK (ANALOG)

TRUNK GP
NO.

001-254)

TK
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MODE
(INDIV)

TERM
NO.

(YXXX) STAT

TERM
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21.  Trunk Assignment 5 .  This worksheet (Figure V-59) is
used to define CCS trunks and delete all types of trunks.

22.  Trunk Assignment 6 .  This worksheet (Figure V-60) is
used to change interface parameters and establish
interoffice and area code routing.

23.  Trunk Assignment 7 .  This worksheet (Figure V-61) is
used to delete area code routing and establish NATO and
fixed directory routing.

24.  Trunk Assignment 8 .  This worksheet (Figure V-62) is
used to define zone restriction lists.

25.  Trunk Assignment 9 .  This worksheet (Figure V-63) is
used to establish DSN and unstaffed operator routing.

26.  In-Traffic COMSEC .  This worksheet (Figure V-64) is
used to rekey nets and switches and transfer and purge net,
rekey, and subordinate switch variables. 

27.  Loop Assignment 1 .  This worksheet (Figure V-65) is
used to assign DSVT voice terminals to the switch.

28.  Loop Assignment 2 .  This worksheet (Figure V-66) is
used to assign DSVT data and dual terminals to the switch.

29.  Loop Assignment 3 .  This worksheet (Figure V-67) is
used to assign DNVT terminals to the switch.

30.  Loop Assignment 4 .  This worksheet (Figure V-68) is
used to assign analog terminals to the switch.

31.  Loop Assignment 5 .  This worksheet (Figure V-69) is
used to delete loop assignments, change terminal numbers,
and establish loop groups.
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 IDX:  2,3,1,3  ADD TRUNK (CCS - RANGE)

TRUNK GP NO
(001-254)

OVERHEAD CHANNEL
(YXXX)

TRK ASSIGN
MODE

(RANGE)
START TERM NO.

(YXXX)
START TK NO.

(001-225)
END TERM NO.

(YXXX) STATUS

RANGE

RANGE

RANGE

RANGE

RANGE

RANGE

 IDX:  2,3,1,3  ADD TRUNK (CCS - INDIVIDUAL)

TRUNK GP
NO.

(001-254)

OVERHEAD 
CHANNEL

(YXXX)

TK
ASSIGN
MODE
(INDIV)

TERM
NO TK NO. STAT TERM NO. TK NO STAT

TERM
NO. TK NO. STAT

INDIV

INDIV

INDIV

INDIV

INDIV

Figure V-59.  Trunk Assignment 5 Worksheet
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 IDX:  2,3,1,4     DELETE TRUNK
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TERM NO
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 IDX:  2,4,1,2  CHANGE INTERFACE PARAMETERS

SATELLITE
THRESHOLD

(1, 2, 3, NO REST, NO
SAT)

TTC-30 PREFIX
(NN/00)

TTC-38 PREFIX
(MYX/000)

COMMERCIAL
INTERFACE

(Y/N)

DIRECT
CONNECT

(Y/N)

TG NO.
(001-254)/CODE
(NNXX OR MYX)

 IDX:  2,4,2,1     ADD/CHANGE NNXX ROUTING

SWITCH CODE
(NNXX)

SWITCH TYPE
(CPS,CSS,OTHER)

PRIMARY TRUNK
GROUP

(001-254)

FIRST ALT TRUNK
GROUP

(000-254)

SECOND ALT TRNK
GROUP

(000-254)

 IDX:  2,4,2,2 DELETE NNXX ROUTING

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

Figure V-60.  Trunk Assignment 6 Worksheet
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 IDX:  2,4,3,1 ADD/CHANGE MYX ROUTING

AREA CODE
(MYX)

PRIMARY TRUNK GROUP
(001-254)

FIRST ALT TRUNK GROUP
(000-254)

`SECOND ALT TRUNK GROUP
(000-254)

 IDX:  1,1,3,1     ADD/CHANGE ISRV (AREA)

ISRV ID
(AREA)

AREA CODE
(MYX)

STATUS
(VALID/INVALID)

AREA

AREA

AREA

AREA
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 IDX:  2,4,3,2 DELETE MYX ROUTING

AREA CODE
(MYX)

AREA CODE
(MYX)

AREA CODE
(MYX)

AREA CODE
(MYX)

 IDX:  2,4,4,1 ADD/CHANGE NATO ROUTING

NATO CODE
(9YX)

NO. OF DIGITS
(10,11,12,13)

SECURITY REQ
(Y/N)

DATA CALLS
(Y/N)

END-TO-END
ENCRYPTION

(Y/N)
DIGITAL XMIT REQ

(Y/N)

 IDX:  2,4,4,2 DELETE NATO ROUTING

NATO CODE
(9YX)

NATO CODE
(9YX)

NATO CODE
(9YX)

NATO CODE
(9YX)

NATO CODE
(9YX)

NATO CODE
(9YX)

NATO CODE
(9YX)

Figure V-61.  Trunk Assignment 7 Worksheet
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 IDX:  2,4,5,1    ADD/CHANGE FIXED DIRECTORY ROUTING

FIXED DIR
NO.

(XXXXX)

SUBS NO. /
SWITCH CODE

(NYX NNXXGXX)

FIXED DIR
NO.

(XXXXX)

SUBS NO/SWITCH
CODE

(NYX NNXXGXX)

FIXED DIR
NO.

(XXXXX)

SUBS NO/SWITCH
CODE

(NYX NNXXGXX)

FIXED DIR
NO.

(XXXXX)

SUBS
NO/SWITCH

CODE
(NYX
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 IDX:  2,4,5,2 DELETE FIXED DIR ROUTING

FIXED DIR NO.
(XXXXX)

FIXED DIR NO.
(XXXXX)

FIXED DIR NO.
(XXXXX)

FIXED DIR NO.
(XXXXX)

FIXED DIR NO.
(XXXXX)

FIXED DIR NO.
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FIXED DIR NO.
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 IDX:  2,4,6,1 ADD/CHANGE ZONE RESTRICTION (SINGLE ENTRY)

ZONE REST
LIST
(1-8)

LIST TYPE
(PERM/REST)

ENTRY TYPE
(SINGLE) CODE CODE CODE CODE CODE CODE CODE CODE

SINGLE

SINGLE

SINGLE

 IDX:  2,4,6,1 ADD/CHANGE ZONE RESTRICTION (MULTIPLE ENTRY)

ZONE REST
LIST
(1-8)

LIST TYPE
(PERM/REST)

ENTRY TYPE
(MULTIPLE)

1ST SW
CODE

LAST SW
CODE

1ST SW
CODE

LAST SW
CODE

1ST SW
CODE

LAST SW
CODE

MULTIPLE

MULTIPLE

MULTIPLE

MULTIPLE
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Figure V-62.  Trunk Assignment 8 Worksheet
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 IDX:  2,4,6,2 DELETE ZONE RESTRICTION (ENTRY)

ZONE REST
LIST
(1-8)

HOW MANY
(ENTRY) CODE CODE CODE CODE CODE CODE CODE CODE CODE CODE

ENTRY

ENTRY

ENTRY

ENTRY

ENTRY

 IDX:  2,4,6,2 DELETE ZONE RESTRICTION (LIST)

ZONE REST
LIST
(1-8)
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LIST
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 IDX:  2,4,7,1 ADD/CHANGE DSN ROUTING

DSN CODE
(MYX)

PRIMARY TRUNK GROUP NO.
(001-254)

FIRST ALT TRUNK GROUP NO.
(000-254)

SECOND ALT TRUNK GROUP NO.
(000-254)

 IDX:  2,4,7,2 DELETE DSN ROUTING

DSN CODE
(MYX)

DSN CODE
(MYX)

DSN CODE
(MYX)

DSN CODE
(MYX)

DSN CODE
(MYX)

DSN CODE
(MYX)

DSN CODE
(MYX)

 IDX:  2,4,1,3     CHANGE UNSTAFFED OPERATOR ROUTING

UNSTAFFED OPERATOR ROUTING
(NNXXXXX/0000000)
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 IDX:  1,2,1 REKEY NET

PRESENT NET ID
(O2-98)

NEW NET ID
(02-98)

PRESENT NET ID
(O2-98)

NEW NET ID
(02-98)

PRESENT NET ID
(O2-98)

NEW NET ID
(02-98)

 IDX:  1,2,2 REKEY SWITCH

SWITCH CODE
(NNXX)

NEW NET ID
(02-98)

SWITCH CODE
(NNXX)

NEW NET ID
(02-98)

SWITCH CODE
(NNXX)

NEW NET ID
(02-98)

SWITCH
CODE
(NNXX)

NEW NET ID
(02-98)

 IDX:  1,3,1,1 TRANSFER NET VARIABLE

NET ID
(02-99)

NET ID
(02-99)

NET ID
(02-99)

NET ID
(02-99)

NET ID
(02-99)

NET ID
(02-99)

 IDX:  1,3,1,2 PURGE NET VARIABLE

NET ID
(02-99)

NET ID
(02-99)

NET ID
(02-99)

NET ID
(02-99)

NET ID
(02-99)

NET ID
(02-99)

 IDX:  1,3,2,1 TRANSFER REKEY VARIABLE

SWITCH CODE
(NNXX)

REKEY ID
(1-9)

SWITCH CODE
(NNXX)

REKEY ID
(1-9)

SWITCH CODE
(NNXX)

REKEY ID
(1-9)

Figure V-64.  In-Traffic COMSEC Worksheet
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 IDX:  1,3,2,2 PURGE REKEY VARIABLE

SWITCH CODE
(NNXX)

REKEY ID
(1-9)

SWITCH CODE
(NNXX)

REKEY ID
(1-9)

SWITCH CODE
(NNXX)

REKEY ID
(1-9)

 IDX:  1,3,3,1 TRANSFER CSS VARIABLES

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

 IDX:  1,3,3,2 PURGE CSS VARIABLES

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)

SWITCH CODE
(NNXX)
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 IDX:  2,3,2,1 ADD/CHANGE LOOP ASSIGNMENT (DSVT VOICE)

TERM
NO

(YXXX)

LOOP
TYPE

(1)

DIR
NO

(GXX)
MAX

PREC

DAS
PRV
(N)

ZONE
REST
(0-8)

TRK
BAR
(Y/N)

CONF
PRIV
(Y/N)

CALL
XFER
(Y/N)

NS 1/
SVC
(Y/N) MODE

RK
ID

PWR
REQ
(Y/N)

EMER
PWR
(Y/N)

INHB
RTNG
(Y/N)

OP
ST

MK
INT

(Y/N)

1 N

1 N

1 N

1 N

1 N

1 N

1 N

1 N

1 N

1 N

1 N

          
1/  Default = NO, Option = YES

Figure V-65.  Loop 1 Worksheet
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 IDX:  2,3,2,1 ADD/CHANGE LOOP ASSIGNMENT (DSVT VOICE - DAS)

TERM
NO

(YXXX)

LOOP
TYPE

(1)

DIR
NO

(GXX)
MAX

PREC
DAS

PRIV (Y)

DAS
DIR
NO

SCTY 
(R/P)

NS
SVC
(Y/N) MODE

REKEY
ID

(1-9)

PWR
REQ
(Y/N)

EMER
PWR
(Y/N)

INHB
RTN

G
(Y/N)

OP
ST

MK
INT

(Y/N)

1 Y

1 Y

1 Y
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 IDX:  2,3,2,1 ADD/CHANGE LOOP ASSIGNMENT (DSVT DATA)

TERM
NO

(YXXX)

LOOP
TYPE

(2)

DIR
NO.

(GXXX)
MAX

PREC

DAS
PRIV
(N)

ZONE
REST
(0-8)

TRK
BAR
(Y/N)

CALL
XFER
(Y/N)

DATA
TYPE MODE

RK
ID

PWR
REQ
(Y/N)

EMER
PWR
(Y/N)

INHB
RTNG
(Y/N)

OP
ST

MK
INT

(Y/N)

2 N

2 N

2 N

2 N

2 N

2 N

 IDX:  2,3,2,1 ADD/CHANGE LOOP ASSIGNMENT (DSVT DATA - DAS)

TERM
NO

(YXXX)

LOOP
TYPE

(2)

DIR
NO.

(GXXX)

MAX
PREC

DAS
PRIV

(Y)

DAS DIR NO DATA
TYPE

MODE RK
ID

PWR
REQ
(Y/N)

EMER
PWR
(Y/N)

INHB
RTNG
(Y/N)

OP
ST

MK INT
(Y/N)

2 Y

2 Y

2 Y

2 Y

2 Y

2 Y

Figure V-66.  Loop 2 Worksheet
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 IDX:  2,3,2,1 ADD/CHANGE LOOP ASSIGNMENT (DSVT DUAL)

TERM
NO

(YXXX)

LOOP
TYPE

(3)

DIR
NO

(GXXX)
MAX

PREC

ZONE
REST
(0-8)

TRK
BAR
(Y/N)

CON
F

PRIV
(Y/N)

CALL
XFER
(Y/N)

NS
SVC
(Y/N)

DATA
TYPE MODE

RK
ID

PW
R

RE
Q

EME
R

PWR
(Y/N)

INHB
RTN

G
(Y/N)

OP
ST

MK
INT
Y/N

3

3

3

3

3
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 IDX:  2,3,2,1 ADD/CHANGE LOOP ASSIGNMENT (DNVT)

TERM
NO

(YXXX)

LOOP
TYPE

(DNVT)

DIR
NO.

(GXX)
MAX

PREC

DAS
PRIV
(N)

ZONE
REST
(0-8)

TRK
BAR
(Y/N)

CONF
PRIV
(Y/N)

CALL
XFER
(Y/N)

PWR
REQ
(Y/N)

EME
R

PWR
(Y/N)

INHB
RTNG
(Y/N)

OP
ST

MK
INT

(Y/N)

DNVT N

DNVT N

DNVT N

DNVT N

DNVT N

DNVT N

DNVT N

DNVT N

DNVT N

DNVT N

DNVT N

DNVT N

DNVT N

DNVT N

Figure V-67.  Loop 3 Worksheet
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 IDX:  2,3,2,1 ADD/CHANGE LOOP ASSIGNMENT (DNVT - DAS)

TERM
NO

(YXXX)

LOOP TYPE

(DNVT)

DIR NO

(GXX(X))
MAX

PREC

DAS
PRIV
(Y)

DAS DIR
NO

PWR
REQ
(Y/N)

EMER
PWR
(Y/N)

INHB
RTNG
(Y/N)

OP
ST

MK
INT

(Y/N)

DNVT Y

DNVT Y

DNVT Y

DNVT Y
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 IDX:  2,3,2,1 ADD/CHANGE LOOP ASSIGNMENT (ANALOG)

TERM
NO.

(YXXX)
LOOP TYPE
(ANALOG)

DIR NO.
(GXX(X))

MAX
PREC

DAS
PRIV
(N)

ZONE
REST
(0-8)

TRK BAR
(Y/N)

CONF
PRIV
(Y/N)

CALL
XFER
(Y/N) OP ST

MK INT
(Y/N)

ANALOG N

ANALOG N

ANALOG N

ANALOG N

ANALOG N

ANALOG N

ANALOG N

ANALOG N

ANALOG N

ANALOG N

ANALOG N

ANALOG N

ANALOG N

ANALOG N

ANALOG N

Figure V-68.  Loop 4 Worksheet
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 IDX:  2,3,2,1 ADD/CHANGE LOOP ASSIGNMENT (ANALOG - DAS)

TERM NO.
(YXXX)

LOOP TYPE
(ANALOG)

DIR NO.
(GXX(X)) MAX PREC

DAS PRIV
(Y) DAS DIR NO. OP ST

MK INT
(Y/N)

ANALOG Y

ANALOG Y

ANALOG Y

ANALOG Y
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 IDX:  2,3,2,2 DELETE LOOP

TERM NO.
(YXXX)

TERM NO.
(YXXX)

TERM NO.
(YXXX)

TERM NO.
(YXXX)

TERM NO.
(YXXX)

TERM NO.
(YXXX)

TERM NO.
(YXXX)

TERM NO.
(YXXX)

TERM NO.
(YXXX)

 IDX:  2,3,2,3 CHANGE TERMINAL

NEW TERM
NO.

(YXXX)

PRES TERM
NO.

(YXXX)

NEW TERM
NO.

(YXXX)

PRES TERM
NO.

(YXXX)

NEW TERM
NO.

(YXXX)

PRES TERM
NO.

(YXXX)

NEW TERM
NO.

(YXXX)

PRES TERM
NO.

(YXXX)

 IDX:  2,3,3,1 CHANGE LOOP GROUP

LOOP GRP NO.
(1-8)

DIR NO
(GXX(X))

DIR NO
(GXX(X)

DIR NO
GXX(X))

DIR NO
GXX(X))

DIR NO
GXX(X))
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VI-1

CHAPTER VI

TELEPHONE SUBSCRIBER/CS INTERFACES

1.  General .  This chapter provides the planner with
information on telephone equipment interfaces with AN/TTC-39
series CSs.  Paragraphs 2 through 7 discuss specific
interfaces.  These paragraphs also provide specific
instructions for establishing these interfaces.  Interface
information includes LTU and special adapter requirements,
types of equipment terminals, and suggestions for database
entries.  The interfaces are indexed in Tables VI-1 and VI-2
by interface type.

Table VI-1.  Analog Loop Interfaces to the SDSG or ALTG by
Interface Type

(TXLSPHQW 3DUDJUDSK ,QWHUIDFH

:(&2 ����
7$����
7$����
678�,,,

67697 ��

� � �ZLUH� GF VXSHUYLVLRQ� '70) VLJQDOLQJ

7$���� � ��ZLUH� DF VXSHUYLVLRQ� '70) VLJQDOLQJ

7$����
7$����
7$����

� ��ZLUH� GF VXSHUYLVLRQ� '70) VLJQDOLQJ

__________
1/ When operating in the STU-III mode.

Table VI-2.  Digital Loop Interfaces to the TDSG by
 Interface Type

(TXLSPHQW 3DUDJUDSK ,QWHUIDFH

7$����
7$�����
7$�����
7$���� ��

7$���� ��

� ��ZLUH� GLJLWDO XQHQFU\SWHG ORRS

.<��� � ��ZLUH� GLJLWDO HQFU\SWHG ORRS

7$���� � ��ZLUH� &96'�FRQYHUWHG� DF VXSHUYLVHG� '70) VLJQDOLQJ� DQDORJ ORRS

__________
1/ When operating in the DNVT mode.
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2.  Two-Wire Analog Loop, DC Supervision, DTMF Signaling . 
This interface can be used with such sets as the WECO 2500,
the TA-838, or TA-938.  It is also typically used with the
STU-III, STE, and STSVT (STE and STVST only when operating
in the STU-III mode).

a.  AN/TTC-39 Series Interface .  Terminate this loop in
a common-battery LTU or 2WLTU (AN/TTC-39A(V)4/D).  (See
Figure VI-1.)  Connect the subscriber to the transmit pair. 
These cards have no strapping options.  The common-battery
LTU card terminates two circuits, while the 2WLTU terminates
four.  The adjacent loop(s) also must use a common-battery
LTU or 2WLTU. 

b.  AN/TTC-39 Series Database .  Classmark the terminal
as Type 8.

3.  Four-Wire Analog Loop, Local Battery, AC Supervision,
DTMF Signaling .  This interface can be used with analog sets
such as the TA-838.  It is normally used to support long
locals over a radio system.  (The interface described in
paragraph 4 is normally used if the terminals are directly
connected to the switch by wire.)

a.  AN/TTC-39 Series Interface .  Terminate this loop in
a normal wideband LTU or 4WLTU (AN/TTC-39A(V)4/D).  (See
Figure VI-2.)  The LTU should be strapped for ac
supervision.  The normal wideband LTU card terminates two
circuits.  The 4WLTU terminates four circuits.  The  
adjacent circuits also must use a normal wideband LTU or
4WLTU.

b.  AN/TTC-39 Series Database .  Classmark the terminal
as Type 1.

4.  Four-Wire Analog Loop, DC Supervision, DTMF Signaling . 
This interface can be used with the TA-838.  These terminals
normally operate on local battery power.  For this
application, the TA-838 may be operated on local battery or
common battery.  This interface is used when the terminals
are connected directly to the switch by wire.  Use the
interface in paragraph 3 when the terminals are connected
through a radio link.  This interface is not available in
the AN/TTC-39A(V)4/D.

a.  AN/TTC-39A(V)1 Interface .  Terminate this loop in a
normal wideband LTU.  (See Figure VI-3.)  The normal
wideband LTU should be strapped for dc supervision.  The 
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normal wideband LTU terminates two circuits.  One adjacent
circuit also must use a normal wideband LTU.

b.  AN/TTC-39A(V)1 Database .  Classmark the terminal as
Type 2. 

5.  Four-Wire Digital Unencrypted Loop .  This interface can
be used with the DNVT (TA-954, TA-1042, TA-1035, STE, or
STSVT, STE and STSVT only in DNVT mode). (See Figures VI-4
and VI-5.)

a.  AN/TTC-39 Series Interface Using Field Cable . 
Terminate the loop into a DLPMA LTU.  (See Figure VI-4.) 
The AN/TTC-39 series CS DLPMA card terminates four circuits. 
The DLPMA must be strapped to provide power to the DNVT. 
The DLPMA is not strapped to provide power to the STE and
STSVT since they require their own power at all times. 

b.  AN/TTC-39 Series Interface Using Multiplex
Equipment .  For this configuration, terminate the 
subscriber telephone at the multiplexer equipment.  (See
Figure VI-5.)  Terminate the group from the multiplexer into
a GPMDM card.  The GPMDM must be strapped (by processor
strapping) to be compatible with incoming group
characteristics.  If the DGM MUX does not provide power, a
power supply must be provided. 

c.  AN/TTC-39 Series Database .  Classmark the terminal
as Type 13.

6.  Four-Wire, Digital-Encrypted Loop, KY-68 .  This
interface is used with the DSVT.  The terminal may be
operated in local battery or common battery.  If used as a
long local over a radio or cable link, auxiliary power
(local battery) is required.

a.  AN/TTC-39 Series Interface Using Field Cable . 
Terminate the loop into a DLPMA LTU.  (See Figure VI-4.) 
The DLPMA should be strapped to provide power to the DSVT if
it is connected directly to the switch by wire and operated
from a common battery.  If the DSVT is connected to the
switch by radio link or operated from local battery, the
DLPMA should be strapped for Power Off.  The DLPMA can
terminate four circuits.

b.  AN/TTC-39 Series Interface Using Multiplex
Equipment .  This interface is identical to the interface
discussed in paragraph 5b above.  (See Figure VI-5.)
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c.  AN/TTC-39 Series Database .  Classmark the terminal
as Type 3.

7.  Four-Wire, Analog-Converted-to-Digital Loop, via AVDTG
Function, (AN/TTC-39A(V)1 only) Local Battery, AC
Supervision, DTMF Signaling .  This interface can be used
with the TA-341, the TA-838, or the TA-720 when the terminal
is using the local battery operation.

a.  AN/TTC-39 Series Interface .  This interface must be
accomplished using the AVDTG capability of the 
AN/TTC-39A(V)1.  (The AVDTG function is not available in the
AN/TTC-39(V)4 or AN/TTC-39D.)  The analog telephone must be
terminated on a DGM multiplexer (RLGM, RMC, and LGM) using
an AAU card.  (See Figure VI-6.)  The group from the
multiplexer is terminated on a GPMDM, which must be strapped
to be compatible with the characteristics of the incoming
group.   

b.  AN/TTC-39 Series Database .  Classmark the terminal
as Type 1.

8.  Telephone Interface Planning .  Table VI-3 is a matrix
listing the interfaces between telephone sets and circuit
switches/switchboards.  It will assist the planner in
determining which telephone instruments can be used with the
various circuit switches.  Tables VI-4 through VI-8 provide
details for interfacing the TA-838, TA-938, DSVT, DNVT, and
STU-III respectively, as well as the STSVT and STE in the
DNVT and STU-III modes.

Table VI-3.  CS Telephone Interfaces

7HOHSKRQH 7HUPLQDO 77&��� 6HULHV 77&��� 6%����� 6%����� &RPPHUFLDO

678�,,, �� <HV 1R �� 1R �� <HV <HV

7$���� <HV <HV <HV <HV <HV

7$���� �:(&2 ����� <HV �� �� <HV <HV

.<��� �'697� <HV <HV <HV �� ��

7$����� 7$������ 7$������
67(� 67697 ��

<HV <HV <HV �� ��

              
1/ Interfaces also apply to STE and STSVT when operating in  
   the STU-III and DNVT terminal modes respectively.      
2/ Interface under development.
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Table VI-4.  Telephone Interface Planning, TA-838

7\SH RI 2SHUDWLRQ $QDORJ� FLUFXLW VZLWFK� RU SRLQW�WR�SRLQW

3RZHU 5HTXLUHPHQWV &% RU /% �IRXU %$��� EDWWHULHV�

�����:LUH ��ZLUH RU ��ZLUH VHOHFWDEOH

6XSHUYLVLRQ ��ZLUH� GF�&% RU GF�/%
��ZLUH� GF�&%� GF�/%� DF�/%� DF�&%� RU SRLQW�WR SRLQW
6HL]H� ����� +] ���G%P�
5HOHDVH� ����� +] ���G%P�

6LJQDOLQJ '70)

5LQJLQJ ��ZLUH� �� +]� �� ZLUH� ��� +]

7UDQVPLW /HYHO ��

0D[LPXP /RRS ��� NP �� PL�

([WHQVLRQV &DQ EH EULGJHG E\ WKUHH DGGLWLRQDO 7$����

6HFXULW\ 1RQH

&LUFXLW 6ZLWFK /RRS 7HUPLQDWLQJ
'HYLFH

&LUFXLWV
SHU 3&%

/RRSV SHU 6ZLWFK

$1�77&���$�9�� &%/78
1:/78

�
�

��
��

$1�77&���$�9��
�$9'7*� ��

*30'0 �7'6*0� � ��

$1�77&���$�9�� �:/78
�:/78

�
�

��
��

$1�77&��� �:$/78 �� � ��

6%����� �:$/78 �� �� � �

6%������$ 7\SH ,, � ��

�� 7$���� PXVW EH RSHUDWHG LQ /% PRGH�
�� $QDORJ WHUPLQDO FDUGV UHSODFH GLJLWDO WHUPLQDO FDUGV�
�� 6L[ DQDORJ WHUPLQDWLRQV UHGXFH WRWDO WHUPLQDWLRQV E\ WZR� HLJKW DQDORJ WHUPLQDWLRQV UHGXFH
WRWDO WHUPLQDWLRQV E\ IRXU�
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Table VI-5.  Telephone Interface Planning, TA-938 (WECO
2500)

7\SH RI 2SHUDWLRQ $QDORJ� &LUFXLW 6ZLWFK

3RZHU 5HTXLUHPHQWV &%

�����ZLUH ��ZLUH

6XSHUYLVLRQ GF ORRS

6LJQDOLQJ '70) ����EXWWRQ�

5LQJLQJ �� +]� ��9 UPV

7UDQVPLW /HYHO �� G%P

0D[LPXP /RRS � NP �� PLOHV�

([WHQVLRQV 1RQH

6HFXULW\ 1RQH

&LUFXLW 6ZLWFK /RRS 7HUPLQDWLQJ
'HYLFH

&LUFXLWV SHU
3&%

/RRSV SHU
6ZLWFK

$1�77&���$�9�� &%/78 � ��

$1�77&���$�9�� �:/78 � ��

$1�77&���' �:/78 � ��

6%������$ 7\SH ,, � ��
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Table VI-6.  Telephone Interface Planning (STU-III)

7\SH RI 2SHUDWLRQ $QDORJ� &LUFXLW 6ZLWFK

3RZHU 5HTXLUHPHQWV $SSUR[LPDWHO\ ������ 9DF� QRPLQDO �� +]�
6RPH PRGHOV RSHUDWH QRQVHFXUH ZLWKRXW DF
SRZHU�

�����:LUH ��ZLUH

6XSHUYLVLRQ GF ORRS

6LJQDOLQJ 7RQH �'70)� RU GLDO SXOVH

5LQJLQJ �� +]

7UDQVPLW /HYHO � WR �� G%P� DGMXVWDEOH

0D[LPXP /RRS ��

([WHQVLRQV 56���� GDWD SRUW

6HFXULW\ 3URYLGHV VHFXULW\ RQ 678�,,, WR 678�,,, FDOOV

&LUFXLW 6ZLWFK /RRS 7HUPLQDWLQJ 'HYLFH &LUFXLWV SHU 3&% /RRSV SHU
6ZLWFK

$1�77&���$�9�� &%/78 � ��

$1�77&���$�9�� �:/78 � ��

$1�77&���' �:/78 � ��

6%������6%�����$ 7\SH ,, � ��

&RPPHUFLDO &2 /LQH �� ��

Note: Interfaces also apply to STSVT and STE when operationg 
      in the STU-III and STE terminal modes respectively.
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Table VI-7.  Telephone Interface Planning, KY-68 (DSVT)

7\SH RI 2SHUDWLRQ 'LJLWDO XVHV &96' PRGXODWLRQ� �� RU �� NESV )'; 	 �� +';� &6� RU
EDFN�WR�EDFN�

3RZHU 5HTXLUHPHQWV &% ��� WR �� 9GF� RU +<3��� DX[LOLDU\ SRZHU VXSSO\ �������� 9DF ���
��� +] DQG�RU SULPDU\ DQG VHFRQGDU\ EDWWHULHV� RU +<3��� EDWWHU\
HOLPLQDWRU ���� 9DF �� +]��

�����:LUH
6XSHUYLVLRQ

��ZLUH� FRQGLWLRQHG GLSKDVH RU EDVHEDQG �GHSHQGLQJ RQ ZKLFK PRGXOH LV
SOXJJHG LQ��

6XSHUYLVLRQ 'LJLWDO FRGH ZRUGV ���ELW F\FOLFDOO\ SHUPXWDEOH��

6LJQDOLQJ 'LJLWDO FRGH ZRUGV ����EXWWRQ SDG��

5LQJLQJ 'LJLWDO FRGH ZRUGV �YRLFH RU GDWD��

7UDQVPLW /HYHO � 9
S�S

FRQGLWLRQHG GLSKDVH LQWR ��� RKPV�

0D[LPXP /RRS � NP ���� PLOHV��

([WHQVLRQV &RQQHFWRU IRU GDWD GHYLFH�

6HFXULW\ 6HFXUH VHUYLFH�

&LUFXLW 6ZLWFK /RRS 7HUPLQDWLQJ
'HYLFH

&LUFXLWV
SHU 3:%

/RRSV�
6ZLWFK

0D[LPXP
/RRSV SHU
6ZLWFK

$1�77&��� 6HULHV '/30$ �� � ��� �� ��� ��

$1�77&��� 6HULHV �'7*� *30'0 1$ ��� �� �� ��� �� ��

$1�77&��� '/78 � ��

$1�77&��� �'7*� '7* GLSKDVH PRGHP 1$ ��� ���

6%����� '/78 � �� ��

6%����� �'7*� '7* GLSKDVH PRGHP 1$ �� ��

6%������6%�����$ 1$

$1�77&��� '/30$ ��� ���

$1�77&��� '/03$ �� ��

$1�77&��� �9� 7\SH 9,, FDUG ����� �����
          
�� 5HIHU WR &6 70��������������� RU 70 �������������� IRU VWUDSSLQJ LQIRUPDWLRQ�
�� ��� VLQJOH�FKDQQHO ORRSV SHU $1�77&���$�9���'�
�� ��� SHU $1�77&���$�9���'�
�� 0XOWLSOH[HG E\ WKH VZLWFKHV
 �� '7*V�
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Table VI-8.  Telephone Interface Planning, 
         TA-954/TA-1035/TA-1042

7\SH RI 2SHUDWLRQ 'LJLWDO XVLQJ &96' PRGXODWLRQ� �� RU �� NESV )';� ��� NESV� 7$������

3RZHU 5HTXLUHPHQWV &%� �� WR ��9 ����: RII KRRN� ��P: RQ KRRN��

�����:LUH 6XSHUYLVLRQ ��ZLUH

6XSHUYLVLRQ 'LJLWDO FRGH ZRUGV �HLJKW�ELW F\FOLFDOO\ SHUPXWDEOH��

6LJQDOLQJ 'LJLWDO FRGH ZRUGV ����EXWWRQ SDG��

5LQJLQJ 'LJLWDO FRGH ZRUG�

7UDQVPLW /HYHO � 9
S�S

FRQGLWLRQHG GLSKDVH LQWR ��� RKPV�

0D[LPXP /RRS � NP ���� PLOHV� RI :)��� ILHOG ZLUH�

([WHQVLRQV 7$����� DQG 7$����� KDYH D GLJLWDO GDWD SRUW�

6HFXULW\ 1RQVHFXUH

&LUFXLW
6ZLWFK

/RRS 7HUPLQDWLQJ
'HYLFH

&LUFXLWV SHU
3:%

/RRSV SHU
6ZLWFK

0D[LPXP
/RRSV�
6ZLWFK

$1�77&��� 6HULHV '/30$ �� � ��� �� ��� ��

$1�77&��� 6HULHV �'7*� *30'0 1$ ��� �� �� ��� �� ��

$1�77&��� '/78 � ��

$1�77&��� �'7*� '7* GLSKDVH PRGHP 1$ ��� ���

6%����� '/78 � �� ��

6%����� �'7*� '7* GLSKDVH PRGHP 1$ �� ��

6%������6%�����$ 1$

$1�77&��� '/03$ ��� ���

$1�77&��� '/03$ �� ��

$1�77&��� �9����9�� 7\SH 9,, FDUG ����� �����

�� 5HIHU WR 70 ������������������ RU 70�������������� RU IRU VWUDSSLQJ LQIRUPDWLRQ�
�� ��� VLQJOH FKDQQHO ORRSV SHU $1�77&���$�9���'�
�� ��� SHU $1�77&���$�9���'
�� 0XOWLSOH[HG E\ WKH VZLWFKHV
�� '7*V�

1RWH� ,QWHUIDFHV DOVR DSSO\ WR 67697 DQG 67( ZKHQ RSHUDWLQJ LQ WKH '197 PRGH�
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CHAPTER VII

AN/TTC-39 SERIES CS TRUNK INTERFACES

1.  General .  This chapter provides the planner-engineer
with trunk interface information applicable to the AN/TTC-39
series CS.  Paragraphs 3 through 20 discuss specific trunk
interfaces between the AN/TTC-39 series switches, as well as
between the AN/TTC-39 series CS and other digital and analog
CSs, MSs, and switchboards.  These paragraphs also provide
specific instructions for establishing the interfaces. 
Figure VII-1 is a block diagram of the internal connectivity
for AN/TTC-39A(V)1 analog and digital trunks.  The inter-
faces are indexed by type in Tables VII-1 and VII-2. 
Additional details on the AN/TTC-39D and AN/TTC-39A(V)4
trunk interfaces can be found in Chapter II and Appendix D. 
The CSIPG (see Appendix E) gives the planner-engineer
information on tactical switch and switchboard interfaces.

2.  Analog Trunk Entry .  Analog trunks requiring use of
special circuit adapters must be connected to the
AN/TTC-39A(V)1 by field cables 1, 2, or both.  In the
AN/TTC-39A(V)4 and AN/TTC-39D, the ALTG provides the
interface capabilities for analog interfaces using the
DLTUs.

3.  Two-Wire Analog Trunk, DC Closure Outgoing Supervision,
Dial-Pulse Signaling, 20-Hz Incoming Supervision .  This
interface is used with commercial switches.

a.  AN/TTC-39 Series Interface .  Terminate this trunk in
a dc closure adapter, normal wideband LTU combination
(TCLTU, AN/TTC-39A(V)4/D).  (See Figure VII-2.)  Entry to
the SDSG (ALCG patch panel, AN/TTC-39D/A(V)4) should be
through field cables 1 and 2.  Connect the switch to the
transmit pair.  The LTU should be strapped for ac
supervision.  The normal wideband LTU and TCLTU cards each
terminate two circuits.  The adjacent circuit must also use
a normal wideband LTU/TCLTU.  For the AN/TTC-39D and
AN/TTC-39A(V)4, this trunk is terminated on the TCLTU.

b.  AN/TTC-39 Series Database .  Classmark these trunks
as Type 44.  For commercial trunks, assign the TGC as
Type C.

c.  Incoming Trunk Calls .  Incoming trunk calls are
intercepted at the attendant's position.  The attendant
extends the call to the called party.
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)LJXUH 9,,��� 7ZR�:LUH $QDORJ 7UXQN� '& &ORVXUH 2XWJRLQJ
6XSHUYLVLRQ� 'LDO�3XOVH 6LJQDOLQJ� �� +] ,QFRPLQJ 6XSHUYLVLRQ
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Table VII-1.  Analog Trunk Interface to the SDSG
      by Interface Type

Equipment Paragraph Interface

&RPPHUFLDO
6ZLWFKHV

� ��ZLUH DQDORJ WUXQN� GF FORVXUH RXWJRLQJ VXSHUYLVLRQ� GLDO�
SXOVH VLJQDOLQJ� ���+] LQFRPLQJ VXSHUYLVLRQ�

6%�����
6%�����$

� ��ZLUH DQDORJ WUXQN� ���+] VXSHUYLVLRQ�

$1�77&����
$1�77&��
$1�77&���

� ��ZLUH DQDORJ WUXQN� FRPPRQ�EDWWHU\ VXSHUYLVLRQ� GLDO�SXOVH
VLJQDOLQJ� LQZDUG DXWRPDWLF� RXWZDUG ULQJ�GRZQ�

'61 � '61 31,' 3%; DFFHVV OLQH� ��ZLUH� 6) VXSHUYLVLRQ� GLDO�
SXOVH LQ� '70) RXW� ZLQN VWDUW�

'61 � '61 ,QWHUVZLWFK WUXQN� 6) VXSHUYLVLRQ� 0) ��� QRQ�
FRQILUPDWLRQ� ZLQN VWDUW�

'61 � '61 *DWHZD\ $FFHVV 8VLQJ WKH &9����� DW WKH *DWHZD\

'61 � '61� 31,' 3%; WUXQN� 0) ��� QRQ�FRQILUPDWLRQ� ZLQN VWDUW�

$1�77&��� �� ��ZLUH DQDORJ WUXQN� WRQH�VXSHUYLVLRQ� '70) FRQILUPDWLRQ
VLJQDOLQJ�

$1�77&��� �� ��ZLUH DQDORJ WUXQN� WRQH�VXSHUYLVLRQ� '70) WRQH�EXUVW
VLJQDOLQJ�

$1�77&���
:(&2 ���

�� ��ZLUH DQDORJ WUXQN� 6) VXSHUYLVLRQ� GLDO�SXOVH VLJQDOLQJ�

6%�����
6%�����$

�� ��ZLUH DQDORJ WUXQN� DF VXSHUYLVLRQ� '70) WRQH EXUVW
VLJQDOLQJ�

&9�����
&9�����

�� ��ZLUH DQDORJ FRQYHUWHU W\SH WUXQN� DF VXSHUYLVLRQ� '70)
VLJQDOLQJ�

&RPPHUFLDO
6ZLWFKHV

�� ��ZLUH DQDORJ WUXQN� (	0 VXSHUYLVLRQ� 0) RU GLDO SXOVH
VLJQDOLQJ� ZLQN RU WLPHG VWDUW�

$1�77&���
6HULHV

�� ��ZLUH DQDORJ WUXQN� $1�77&��� VHULHV &&6

1$72 �� ��ZLUH DQDORJ WUXQN� ������+] VXSHUYLVLRQ� GLDO SXOVH
VLJQDOLQJ�
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Table VII-2. Digital Trunk Interfaces to the TDSG

Equipment Paragraph Interface

AN/TTC-39     
 Series
AN/TTC-42
AN/TTC-46
AN/TTC-47

18 AN/TTC-39 Series (CCS)

SB-3865
AN/TTC-48

19 DIBTS

AN/TYC-39 20 Common-channel signaling

d.  Outgoing Trunk Calls .  The AN/TTC-39 series CS
subscriber dials 5C and is connected to a commercial trunk. 
After receiving a dial tone from the commercial switch, the
subscriber keys the address digits (7, 10, or 13 digits)
followed by C.  The subscriber is then automatically
connected to the called party.

4.  Two-Wire Analog Trunk, 20-Hz Supervision .  This
interface can be used with switchboards such as the SB-3614
and SB-3614A.  Both switchboards use a Type I terminal card.

a.  AN/TTC-39 Series Interface .  Terminate the trunk in
a 20-Hz LTU (TCLTU, AN/TTC-39D/A(V)4).  (See Figure VII-3.) 
Connect the switch to the transmit pair.  The 20-Hz LTU and
TCLTU cards both terminate two circuits.  The adjacent
circuit also must use a 20-Hz LTU/TCLTU.

b.  AN/TTC-39 Series Database .  Classmark the trunk as
Type 43.  Assign the TGC as Type O (other).  If specifying a
maximum precedence and imposing traffic-load-control
measures, classmark the TGC as follows:

(1)  TGC type, P (PBX).

(2)  Number of outgoing digits, O.

(3)  PBX switch code, Leave blank.

c.  Incoming Trunk Calls .  Incoming calls are
intercepted at the operator's position.  The operator
extends the call to the called party.
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127(6� ��� � $1�77&���$�9��
� �� � $1�77&���$�9���'
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d. Outgoing Trunk Calls .  The AN/TTC-39 series CS
subscriber dials P+9+NNX+GXXX.  The call is intercepted
by the operator at the called switch.  The operator then
extends the call to the called party.

5.  Two-Wire Analog Trunk, Common-Battery Supervision, Dial-
Pulse Signaling, Inward Automatic, Outgoing Ring-Down .  This
interface can be used with the AN/TTC-4, AN/TTC-5, AN/TTC-7,
AN/TTC-10, AN/TTC-22, and commercial PBXs.  This interface
is automatic for incoming calls and ring-down for outgoing
calls.

a.  AN/TTC-39 Series Interface .  Terminate the trunk on
a common battery LTU (2WLTU, AN/TTC-39D/A(V)4).  Connect the
switch to the transmit pair.  The common battery LTU card
terminates two circuits; the 2WLTU terminates four circuits. 
The adjacent circuit(s) also must use a common battery
LTU/2WLTU.

b.  AN/TTC-39 Series Database .  Classmark the trunk as
Type 40.  Assign the TGC as Type O (other) or C (commercial)
(if the trunk is to a commercial office).  If specifying a
maximum precedence and imposing traffic-load-control
measures, classmark the TGC as follows:

(1)  TGC type, P (PBX).

(2)  Number of outgoing digits, O.

(3)  PBX switch code, Leave blank.

(The use of Type P is not recommended for commercial trunks,
because it would change the escape code to reach the trunk.)

c.  Incoming Trunk Calls .  The call is automatically
routed to the called party.

d.  Outgoing Trunk Calls .  The subscriber dials
P+9+NNX+GXXX, and the call is intercepted by the distant
switch operator.  The operator extends the call to the
called party.  (If the trunk is classmarked as a commercial
trunk, the subscriber dials 5C rather than the escape code
(9)).

6.  DSN PNID PBX Access Line, 4-Wire Analog Trunk, SF
Supervision, Dial-Pulse Incoming, DTMF Signaling Outgoing,
Wink Start .  This interface is used by the AN/TTC-42,
SB-3865, and SB-3614A to access DSN.
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a.  AN/TTC-39 Series Interface .  Terminate this trunk in
an SF adapter, normal wideband LTU combination (MFLTU,
AN/TTC-39D/A(V)4).  (See Figure VII-4.)  Entry to the SDSG
(ALCG patch panel, AN/TTC-39D/A(V)4) must be through field
cables 1, 2, or both.  The LTU should be strapped for ac
supervision.  The adjacent circuit must also use a normal
wideband LTU/MFLTU.

b.  AN/TTC-39 Series Database .  Classmark these trunks
as Type 34.  Assign the TGC as Type O (other).

c.  Incoming Trunk Calls .  Incoming calls, including
precedence calls, are automatically connected to the called
party.

d.  Outgoing Trunk Calls .  The AN/TTC-39 series switch
subscriber dials P+9+NYX+NNX+GXXX and is automatically
connected to the called party.

7.  Four-Wire Analog Interswitch Trunk, SF Supervision, MF
2/6 Nonconfirmation Signaling, Wink Start .  This is the
recommended type of DSN interface for use by the AN/TTC-39
series CS.    

a.  AN/TTC-39 Series Interface .  Terminate this trunk in
an SF adapter, normal wideband LTU combination (MFLTU,
AN/TTC-39D/A(V)4).  (See Figure VII-5.)  Entry to the SDSG
(ALCG patch panel, AN/TTC-39D/A(V)4) must be through field
cables 1, 2, or both.  The LTU should be strapped for ac
supervision.  The adjacent circuit also must use a normal
wideband LTU/MFLTU.

b.  AN/TTC-39 Series Database .  Classmark this trunk as
Type 36.  Assign the TGC Type as O (other).

c.  Incoming Trunk Calls .  Incoming trunk calls are
automatically connected to the called party.

d.  Outgoing Trunk Calls .  The AN/TTC-39 series CS
subscriber dials P+9+NYX+NNX+GXXX and is automatically
connected to the called party.

8.  DSN Gateway Access Using the CV-4180 at the Gateway . 
The following information pertains to interconnecting an
AN/TTC-39 series switch with the DSN using a CV-4180 (LTU)
at the DSN STEP.  (See CJCSM 6231.04, Chapter I, Section B
for detailed information on the CV-4180.)
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a.  General .  Terminal Type 36 is the recommended type
of interface using the CV-4180.  The CV-4180 will multiplex
up to 35 single terminations into a DTG.  The terminations
can be analog or digital, loops or trunks. (See
Figure VII-6.)

b.  Interface

(1)  AN/TTC-39 Series CS .  (See Chapter V for
detailed information on database entries.)

(a)  ADT   

1.  DTG Number .  Enter the number of
channels authorized on the Satellite Access
Authorization/GMF Gateway Authorization.  

2.  DTG Channel Rate .  Must be the same as
the switch rate (16 or 32 kbps).

3.  MSF .  Enter 1.

(b)  ATG

1.  Type of DTG .  Enter O = Other.

2.  Spill Forward .  Enter Y = Yes.

3.  Destination Code .  Enter 312 or 314
normally.

(c)  ATS Terminal Type .  Enter TT 119 for first
channel of DTG.  Assign other channels as TT 36.

(2)  CV-4180

(a)  Common Card Settings

Card Slot Setting

A14 2

A12 Slave
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(b)  Group Modem

1. Cable Length .  Enter 1-5, corresponding
to the length of the cable from the LTU to the supporting
radio assemblage.

2.  Group Rate .  Enter 1-9, corresponding
to the rate of the DTG.  Entry must be the same as the Group
Rate classmark on the ADT screen.

3.  Channel Rate .  Enter 16 or 32 (kbps). 
Entry must be same as the connected CS.

4.  DVOW Receive Ring or Home Code .  Not
normally used in a DSN STEP entry.

5.  DLTUs .  DSN trunks terminated on MFLTU
cards.

9.  Four-Wire Analog DSN PBX Trunk, SF Supervision, MF 2/6
Nonconfirmation PNID, Wink Start .  This interface is used to
support a USCINCPAC requirement for the 7th AF hardened
tactical command center.  It is not recommended for use by
other subscribers.

a.  AN/TTC-39 Series Interface .  Terminate this trunk in
an SF adapter, normal wideband LTU combination (MFLTU,
AN/TTC-39D/A(V)4).  (See Figure VII-7.)  Entry to the SDSG
and ALCG patch panel (AN/TTC-39A(V)4/D) must be through
field cables 1 and 2.  The LTU should be strapped for ac
supervision.  The adjacent circuit also use a normal
wideband LTU/MFLTU.

b.  AN/TTC-39 Series Database .  Classmark this trunk as
type 66.  Assign the TCG as O (other).

c.  Incoming Trunk Calls .  See subparagraph 6c above.
 

d.  Outgoing Trunk Calls .  See subparagraph 6d above.

10.  Four-Wire Analog Trunk, Tone Supervision, DTMF
Confirmation Signaling .  This type of interface can be used
with the AN/TTC-38.  (For links over a satellite, see
paragraph 11.)  The distant-end AN/TTC-38 uses terminal
Type 8 for originating office control and Type 11 for spill-
forward control.
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a.  AN/TTC-39 Series Interface .  Terminate the trunk in
a normal wideband LTU (4WLTU, AN/TTC-39D/A(V)4).  Strap the
LTU for ac supervision.  The normal wideband LTU card
terminates two circuits; the 4WLTU terminates four circuits. 
The adjacent circuit also must use a normal wideband
LTU/MFLTU.

b.  AN/TTC-39 Series Database .  Classmark the trunk as
Type 25.  The TGC should be Type O (other).  To prevent
signaling difficulties on trunks tandeming through the
AN/TTC-38, these trunks should be marked for spill-forward
control.

c.  Incoming Trunk Calls .  The call is automatically
routed to the called party.

d.  Outgoing Trunk Calls .  The subscriber dials the
desired party P+9+NNX+GXXX and is connected without operator
intervention.

11.  Four-Wire Analog Trunk, Tone Supervision, DTMF Tone-
Burst Signaling .  This interface can be used with the
SB-3614A.  Normally, this interface is used over satellite
links.  The distant-end SB-3614A uses a Type VI card.
 

a.  AN/TTC-39 Series Interface .  Terminate the trunk in
a normal wideband LTU (4WLTU, AN/TTC-39D/A(V)4).  Strap the 
normal wideband LTU for ac supervision.  The adjacent
circuit also must use a normal wideband LTU/4WLTU.

b.  AN/TTC-39 Series Database .  Classmark the trunk as
Type 26.  The TGC should be Type O (other).

c.  Incoming Trunk Calls .  The call is automatically
routed to the called party.

d  Outgoing Trunk Calls .  The subscriber dials the
desired party P+9+NNX+GXXX and is connected without operator
intervention.

12.  Four-Wire Analog Trunk, SF Supervision, Dial-Pulse
Signaling .  This interface can be used with the AN/TTC-28
and the WECO 400.

a.  AN/TTC-39 Series Interface .  Terminate the trunk in
an SF adapter, normal wideband LTU combination (MFLTU,
AN/TTC-39D/A(V)4).  (See Figure VII-8.)  The LTU should 
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be strapped for ac supervision.  The normal wideband LTU
card and MFLTU both terminate two circuits.  The  adjacent
circuit also must use a normal wideband LTU/MFLTU.  Entry to
the SDSG (ALCG patch panel, AN/TTC-39D/A(V)4) must be
through field cables 1 and 2. 
 

b.  AN/TTC-39 Series Database .  Classmark the trunk as
Type 37.  The TGC should be Type P (PBX) with three outgoing
digits.

c.  Incoming Trunk Calls .  Upon receiving a dial tone
from the AN/TTC-39 series CS, the AN/TTC-28 or WECO 400
subscriber dials LNXXXXX and is automatically connected to
the called party.

d.  Outgoing Trunk Calls .  The AN/TTC-39 series CS
subscriber dials P+9+NNX+GXXX and is connected without
operator intervention.

13.  Four-Wire Analog Trunk, AC-Supervision, DTMF Tone-Burst
Signaling .  This interface is used with the SB-3614 and
SB-3614A or AN/TTC-41.  The SB-3614 uses a Type III card,
set to PBX.  The SB-3614A uses a Type VI card set to tone
burst.

a.  AN/TTC-39 Series Interface .  Terminate the trunk on
a normal wideband LTU (4WLTU, AN/TTC-39D/A(V)4).  (See
Figure VII-9.)  Strap the LTU for ac supervision.  The 
adjacent circuit(s) also must use a normal wideband
LTU/4WLTU.

b.  AN/TTC-39 Series Database .  Classmark the trunk as
Type 31.  The TGC should be Type P (PBX) with three outgoing
digits and spill-forward marked Yes.

c.  Incoming Trunk Calls .  The SB-3614/A DTMF subscriber
dials precedence plus 9SL.  Upon receiving a second dial
from the AN/TTC-39 series switch, the caller dials 7 to 13
digits and is automatically connected.

d.  Outgoing Trunk Calls .  The AN/TTC-39 series CS
subscriber dials P+9+PRSL+XXX and is connected without
operator intervention.

14.  Four-Wire Analog Converter Type Trunk, AC Supervision,
DTMF Signaling .  This interface can be used with converters
CV-1918 and CV-1919 to interface with manual switchboards;
e.g., AN/MTC-1 and AN/MTC-9. 
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a.  AN/TTC-39 Series Interface .  Terminate the trunk on
a normal wideband LTU (4WLTU, AN/TTC-39D/A(V)4).  Strap the
LTU for ac supervision.  The adjacent circuit(s) also must
use a normal wideband LTU/4WLTU.

b.  AN/TTC-39 Series Database .  Classmark this trunk as
Type 30.  Assign the TGC as Type O (other).  If specifying a
maximum precedence and imposing traffic-load-control
measures, classmark the TGC as follows:

(1)  TGC type, P (PBX).

(2)  Number of outgoing digits, O.

(3)  PBX switch code, leave blank.

c.  Incoming Trunk Calls .  The call is placed by the
converter attendant and is automatically connected to the
called party.

d.  Outgoing Trunk Calls .  The AN/TTC-39 series CS
subscriber dials P+LNXXXXX, and the call is intercepted by
the operator at the called switch.  The operator extends the
call to the called party.

15.  Four-Wire Analog Trunk, E&M Supervision, MF or Dial-
Pulse Signaling, Wink or Timed Start .  This trunk is used
with a commercial office.

a.  AN/TTC-39 Series Interface .  Terminate this trunk in
an E&M adapter, normal wideband LTU combination (EMLTU,
AN/TTC-39D/A(V)4).  (See Figure VII-10.)  Entry to the SDSG
(ALCG patch panel, AN/TTC-39D/A(V)4) must be through field
cables 1, 2, or both.  The LTU should be strapped for ac
supervision.  The normal wideband LTU card and EMLTU card
each terminates two circuits.  The E lead is on the ring
side and the M lead is on the tip side.  The E&M adapter
card terminates two circuits.  

b.  AN/TTC-39 Series Database .  Classmark the trunk in
accordance with the following:

(1)  MF nonconfirmation signaling, wink start:
Type 46.

(2)  Dial-pulse signaling, wink start:  Type 82.
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(3)  Dial-pulse signaling, timed start:  Type 83.

(4)  Assign the TGC as Type C.

c.  Incoming Trunk Calls .  Incoming trunk calls are
automatically connected to the called party.

d.  Outgoing Trunk Calls .  The AN/TTC-39 series CS 
subscriber dials (P+5C), waits for the dial tone, and then
dials the commercial number plus C and is connected
automatically with the called party.

16.  Four-Wire Analog Trunk, AN/TTC-39 Series Common-Channel
Signaling .  This interface is used between AN/TTC-39 series
CSs only if analog circuits are available and required.

a.  AN/TTC-39 Series Interface .  Terminate the trunk in
a normal wideband LTU (4WLTU, AN/TTC-39A(V)4/D).  The normal
wideband LTU should be strapped for ac supervision.  (See
Figure VII-11.)  The LTU card terminates two circuits; the
4WLTU terminates four circuits.  The adjacent circuit(s)
also must use a normal wideband LTU/4WLTU.  A separate
channel must be used for common-channel signaling.  If only
analog channels are available, the TSB is used in the analog
mode with a Type-II modem.  TSBs 3 and 4 are hard wired to
Type II modems in the AN/TTC-39 series switches. 

b.  AN/TTC-39 Series Database .  Classmark the trunk as
Type 28. 

c.  Incoming Trunk Calls .  Calls are automatically
routed to the called party.

d.  Outgoing Trunk Calls .  The AN/TTC-39 series
subscriber dials P+NNX+GXXX and is automatically connected
to the called party.

17.  NATO Analog Interface Trunk .  This is a 6-wire, E&M
supervision and dial pulse signaling trunk in accordance
with STANAG 5040.  The AN/TTC-39 series switches interface
with NATO systems using the NIU (CV-3478), NAI (CV-4002), or
NILTU and CV-4180 (LTU) combination.

a.  AN/TTC-39 Series Interface .  For The AN/TTC-39A(V)1,
terminate this trunk in an SF adapter and NWLTU combination. 
Entry to the AN/TTC-39A(V)1 SDSG (ALCG patch panel,
AN/TTC-39D must be through field cables 1, 2, or both, to J1
of the SDSG.  The LTU should be strapped for ac supervision.
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One adjacent circuit must use a normal wideband LTU.  In the
AN/TTC-39A(V)4, the NATO interface trunks are terminated via
a DTG using CX-11230 cable.  At the CV-4180 LTU, an
SM-D-811235 stub cable is connected to a J-Box.  The circuit
is a 6-wire connection from the J-Box into the NILTU card in
the CV-4180.  It interfaces with the TDSGM SEP on the line
side of each circuit as two channels in a DTG.  The NILTU
channels interface the TDMX through the group mux/demux on
the switch side.  In the AN/TTC-39D, to connect the MFLTU
cards in the CS, the NIU is normally connected to J1 through
J4 on the ALTG SEP.  The channels associated with field
cables 1 and 2 are routed through the ALCG patch panel and
the ALTG patch panel, and are applied to the MFLTU cards. 
The channels associated with field cables 3 and 4 are routed
directly through the ALTG patch panel and then applied to
the MFLTU cards.  (See Figure VII-12.) 

b.  AN/TTC-39 Series Database .  Classmark the trunk as
Type 39.  For the AN/TTC-39D/A(V)4, classmark the trunk as
Type 87.

c.  Incoming Trunk Calls .  An incoming call is
automatically connected to the called party.

d.  Outgoing Trunk Calls .  The AN/TTC-39 series CS
subscriber dials P+9YX+WXX+XXXXXXX.

18.  Four-Wire Digital Trunk, AN/TTC-39 Series Common-
Channel Signaling .  This is the normal interface used
between AN/TTC-39 series CSs.  (See Figure VII-13.)

a.  AN/TTC-39 Series Interface .  Terminate this
interface in a GPMDM in the AN/TTC-39 series CS.  The GPMDM 
is strapped via processor control to meet the modulation
(diphase or dipulse) requirement of the transmission
equipment available.  It also is strapped via processor
control for the desired group size.  Diphase groups can have
channel capacities ranging from 4 1/2 to 144 channels,
depending on the group modularity (modulo 8 or 9) used. 
Dipulse groups can have channel capacities ranging from 9 to
72 channels (modulo 9).  Common-channel signaling from the
TSB is carried in the overhead channel of the digital group.

b.  NCMD .  NCMDs, which are part of the TDMF, are used
to multiplex/demultiplex individual channels into a single
data stream.  If for some reason the full traffic-channel
capacity of a DTG is not required, the use of NCMDs to
terminate all of the channels in a DTG is unnecessary.  The
unassigned channels must appear as contiguous channels at
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the end of the group.  For example, if a 36-channel DTG were
established when only 18 channels (1 overhead and 17
traffic) were needed, only 2 NCMDs would be assigned to that
DTG.  The remaining 18 channels in the group would be
unassigned.

c.  AN/TTC-39 Series Database .  Classmark these trunks
as Type 29.

d.  Incoming Trunk Calls .  The call is automatically
routed to the called party.

e.  Outgoing Trunk Calls .  The subscriber dials
P+NNX+XXXX and is automatically connected to the called
party.

19.  Four-Wire Digital Trunk, AN/TTC-39 Series Digital In-
band Trunk Signaling (DIBTS) .  This 4-wire trunk is used to
interface the AN/TTC-39 series with the SB-3865 and the
AN/TTC-48. 

a.  AN/TTC-39 Series Interface .  The interface is
accomplished using the DSB.  (See Figure VII-14.)  The
AN/TTC-39A(V)1 DSB is discussed in Annex A, Appendix A.  The
AN/TTC-39D/A(V)4 has six DSB cards, with two circuits per
card, which can be substituted for TSBs in any of the 28
signaling buffer locations.

b.  AN/TTC-39 Series Database .  Classmark the trunk as 
Type 27.

c.  Incoming Trunk Calls .  Calls are automatically
routed to the called party.

d.  Outgoing Trunk Calls .  The AN/TTC-39 series
subscriber dials the desired party (precedence digit,
special-feature digit (if required), and 7-digit address)
and is connected without operator intervention.

20.  Four-Wire, Digital Interswitch Trunk, AN/TTC-39 Series
to AN/TYC-39 Message Switch .  This interface is via a DTG of
up to 36 channels, using CCS.  These trunks provide switched
data subscriber service to those CS subscribers having
compatible terminals such as the AN/UGC-144.  All signaling
between the AN/TTC-39 series CS and its associated AN/TYC-39
is done over the signaling subchannel of the connecting
trunk group.  Figure VII-15 depicts the typical CS-MS
interface.
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a.  AN/TTC-39 Series Interface .  Terminate the interface
on a GPMDM in the AN/TTC-39 series switch.  The GPMDM must
be configured for conditioned diphase operation and a group
size that is compatible with the connected AN/TYC-39.

b.  AN/TTC-39 Series Database .  Classmark these trunks
as Type 29.  Under the MS Trunk characteristics, enter 0
(zero).  Assign the TGC as a MS TGC using the ATG command. 
(See Chapter V.)

c.  Incoming Trunk Calls .  The connected MS maintains a
telephone number and routing indicator (RI) for every CS
subscriber it services.  MS traffic addressed to a CS data
subscriber is addressed by a RI, which is translated by the
MS to a predetermined telephone number.  Trunk selection is
performed by the MS and control of the call is spill forward
to the connected CS.  Upon receipt by the CS, the data call
is routed with the selected precedence, with preemption
being exercised as appropriate for normal telephone calls. 
Once the connection is made, all further supervision is
between the MS and the data terminal, AN/UGC-144, operating
in the data adapter control mode.
  

d.  Outgoing Trunk Calls .  AN/UGC-144s (or any
comparable data terminal with the DACB functionally) that
are connected to DSVTs classmarked for Data or Multimode can
place data calls to an AN/TYC-39 over a connecting trunk
group.  The connected MS is assigned a unique telephone
number.  When a data subscriber dials the MS number, the
AN/TTC-39 series switch checks the subscriber's classmark to
ensure that it is a data-capable terminal authorized to call
the MS.  Once translation is performed, an MS trunk is
selected; and the call is routed in accordance with normal
procedures.  Once the call processing is complete, all
further supervision and coordination are between the
AN/UGC-144 and the data adapter termination unit (DATU) in
the AN/TYC-39 MS.  
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APPENDIX A

AN/TTC-39A(V)1

This appendix is comprised of three annexes:  Annex A
(AN/TTC-39 Series Switch Features), Annex B (Technical and
Functional Descriptions), and Annex C (Planning
AN/TTC-39A(V)1 Switch Employment).



CJCSM 6231.02A
1 August 1998

Appendix AA-2

(INTENTIONALLY BLANK)



CJCSM 6231.02A
1 August 1998

Annex A
Appendix AA-A-1

ANNEX A TO APPENDIX A

AN/TTC-39 SERIES SWITCH FEATURES

1.  General .  AN/TTC-39 series CSs have a number of features
and provide services of interest to the planner-engineer. 
In general, services are allocated to individual subscribers
by assigning different classmarks in the database.  The
following paragraphs describe the features and the
subscriber actions to use them.  Where differences exist
between the variants, they are noted.  See also Chapter II,
Section D, Subsection 2 for a discussion of the flood search
related switch features which also apply to the AN/TTC-39D. 

2.  Precedence and Preemption

a.  A CS can process five precedence levels, as
indicated below in ascending order:

(1)  Routine (R). 

(2)  Priority (P).

(3)  Immediate (I).

(4)  Flash (F).

(5)  Flash Override (FO).

b.  The maximum precedence level authorized to a
terminal is assigned by a classmark.  The precedence
indicator (P, I, F, or FO) is dialed first in any dialing
sequence.  If no precedence is dialed, the call is processed
as routine.  Calls may be initiated by a subscriber at a
precedence level lower than the maximum authorized.  Once a
call is established, the precedence level assigned by the
originator is maintained no matter what level is authorized
to other participants in the call.  Subscribers attempting
to use precedence levels higher than those authorized have
the call processed at their maximum authorized level and are
notified by recorded announcement that they have committed a
precedence violation.

c.  Preemption is employed to ensure that higher
priority calls are given preference over lower priority
calls.  Loops, trunks, and common equipment (with the
exception of senders and receivers) are preemptable.  A call
cannot preempt a line, trunk, or common equipment in the
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switch that is handling a call of equal or higher
precedence.  (The call-service attendant can provide
precedence service for subscribers on a per-call basis; this
action does not alter the subscriber's maximum authorized
precedence.)  Each subscriber's precedence classmark is
assigned on the ATS worksheet.

3.  Local Calls .  Local calls are made by dialing seven
digits (PRSL GXX or NNX GXXX), where PR = 72-99, SL = 00-99,
G = 1-8, X = 0-9, and N = 1-9.

4.  Abbreviated Dialing .  When the switch uses the 4/3
numbering plan (PRSL GXX), abbreviated dialing is
automatically invoked.  A subscriber needs only to dial the
3-digit GXX to reach any other local subscriber.  When
abbreviated dialing is used, no local subscriber telephone
number begins with 9.  The digit 9 is used as an escape code
to access switches other than the local switch.  Abbreviated
dialing is invoked by a database entry when the switch uses
the 3/4 numbering plan (NNX GXXX).  When invoked, a local
subscriber needs only to dial the last four digits of any
other local subscriber (GXXX), but needs to dial the escape
code (9) to call outside the local NNX switch code.  The
AN/TTC-39D does not use abbreviated dialing.

5.  Long Distance Calls .  If the distant subscriber has a
different area code (MYX) or national code, those codes must
also be dialed.  The form for typical subscribers in a
tactical network is 9+PRSL+GXX/NNX+GXXX, 9+MYX+PRSL+GXX/
NNX+GXXX, or 9+9YX+MYX+NNXX+GXX.

6.  DSN Calls .  DSN calls are made by dialing 9+MYX+NNX
+XXXX, where M = 2-8; Y = 0 or 1; X = 0-9; and N = 2-9.  All
DSN calls require a 10-digit address.  The switch uses the
area code to identify the call as DSN.  See 
Chapter III for information on assigning area codes. 

7.  Compressed Dialing .  Compressed dialing allows
subscribers to dial a 2-digit number plus C to reach a
called party.  The 2-digit number is translated to the
actual address by a table look-up.  The called party may be
a subscriber off the same switch or a subscriber off a
remote switch.  Two categories of compressed dialing exist: 
common-pool and individual.  A terminal may be assigned to
only one category.
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a.  Common-Pool Compressed Dialing .  Each of five
common-pool compressed dial lists may contain up to 80
compressed dial codes.  Subscribers may be authorized access
by classmark to one of the five common-pool directories.  A
subscriber authorized access to a list has access to all
codes within that list and does not have access to any of
the other four lists.  The lists are numbered 1 to 5.  The
compressed dial numbers that may be used within each list
are 20 to 99.  The classmark for common-pool dialing is
assigned on ATS worksheets.  Compressed dial numbers are
assigned on the ACP worksheet.

b.  Individual Compressed Dialing .  The individual
compressed dial list may contain up to 80 compressed dial
numbers (20 to 99) and may be subdivided into 8 subsets. 
Subsets are equivalent to the "list number" for common-pool
compressed dialing.  They are numbered 1 through 8.  A
compressed dial number may be a member of one subset, all
eight subsets, or any number in between.  Subscribers given
access to individual compressed dialing features are further
classmarked for access to a specific subset of the list. 
Subscribers, therefore, are given access to only one or a
few compressed dial numbers, based on the subset assigned. 
Example entries on the form are shown below in Table A-1. 
Subscribers classmarked for subset 1 have access to 8172130
and 8172133 only; those classmarked for subset 2 can access
all 6 numbers.  The classmark for individual compressed
dialing is assigned on the ATS worksheet.  The compressed
dial numbers and the subsets to which they belong are
assigned on the AIC worksheet.

Table A-1.  Example Compressed Dial List Entries

Compressed Dial Number Directory Number Subsets

20 8172130 1, 2

21 8172131    2

22 8172132    2

23 8172133 1, 2

24 8172134    2

25 8172135    2

8.  Fixed-Directory Service .  Fixed-directory service is a
feature whereby roving subscribers and roving units are
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given a fixed number.  This constant fixed 7-digit number is
used regardless of the subscriber or unit location within a
given area code.  The CS program uses this number, accesses
a directory translator table, and translates the fixed-
directory number to a switch code or subscriber number. 
When fixed-directory routing is used, the planner-engineer
must ensure that the fixed-directory translation table is
updated each time a roving unit or subscriber moves. 

a.  There are two fixed-directory lists.  The fixed-
directory subscriber list (FDSL) is used for locating roving
subscribers and the fixed-directory unit list (FDUL) is used
to locate roving units.  (The FDSL is used by the AN/TTC-39D
only to route calls to subscribers' extra switch, non-MSE
switches.)  The fixed-directory number has the form 99PXJXZ,
where P = 7, 8, 9; X = 0-9; J = 7, 8, 9; and Z = 0, 1, 2, 3. 
This set of numbers allows for 3,600 combinations.   The
FDUL has the form 99XXIXX, where X = 0-9 and I = 0-6.  (The
AN/TTC-39D does not use the FDUL.)  The first two digits
after the 99 are used to index switch codes.  The last three
digits must match the called party's actual number at the
switch indicated by the switch code.  One hundred switch
codes are allowed.  Fixed-directory lists are entered into
the database translation tables using the AFD routing
worksheet.

b.  Fixed-directory calls are accessed by a subscriber
that dials the escape code (9), then 99-PXJXZ or 99-XXIXX. 
The switch software checks the third digit after the 99.  If
it is in the range 0 to 6, it then goes to the FDUL list. 
If in the range 7 to 9, the FDSL list is accessed.  In
either case, using the appropriate list, the switch
translates the fixed-directory number to a 7-digit number of
the form PRSL-IXX or NNX-XIXX.  The switch then acts as if
the translated number is the one that had in fact been
dialed, with one exception.  If the 7-digit number is not
local to the switch, the software makes one further check. 
It checks the F or S information stored with the translated
number.  An F causes the switch to send the translated
number.  In either case, the switch selects the route, based
on the translated number switch code (PRSL or NNX). 
Planner-engineers should be aware of the following:

(1)  Option "F" in subparagraph 8b above is not
used.

(2)  Fixed-directory calls are translated to numbers
containing seven digits; therefore, they are restricted to a
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single area code.  Using fixed-directory service over area
code boundaries becomes a special case.  To access a fixed-
directory number in another area code, the following dialing
sequence must be used:  9+MYX+99+PXJXZ or 9+MYX+99+XXIXX. 
The MYX is the area code within whose boundary the FDUL or
FDSL resides, and the PXJXZ or XXIXX is the fixed-directory
number from that area code.  The originating switch routes
the call using the area code.  A switch in the called area
code then translates the number.

(3)  Dialing access to subscribers by using the FDUL
feature is restricted to subscribers whose 3-digit directory
number is of the form IXX, with I = 1-6.  Subscribers with
directory numbers outside these boundaries may be reached by
using operator assistance at the roving unit location
(dialing 0XX).

9.  Conferencing .  The AN/TTC-39 series is equipped with
four five-party conference bridges and accommodates
progressive and preprogrammed conferences.  A progressive
conference is one in which the originator calls other
subscribers in sequence, waiting and verifying the
connection before calling the next subscriber.  A
preprogrammed conference, on the other hand, is established
under processor control from a previously determined
subscriber list.  The originator merely enters the proper
code, and the switch processor determines the conferee's
addresses.  The switch processor then performs a table look-
up and connects each listed party to the conference bridge. 
For a discussion of the effect of secure conference calls
and LKG availability, see Chapter IV, paragraph 9.  The
switch processor establishes conferences among more than
five subscribers by using more than one conference bridge. 
The maximum conference size varies by the number of
conference bridges available and, therefore, by the size of
the switch.

a.  A party may be a local subscriber, a subscriber off
a remote-switch, or a preprogrammed conference off a remote
switch.  Each conference bridge can handle secure or
nonsecure conferences independent of any other conference
call in process.  In all cases, however, only plain text
(PT) voice is present on the bridge.  The conference
originator is allowed to add one or more conferees, even
while the conference is in traffic, depending on the
availability of conference bridge ports or additional
conference bridges.  The capacity of interconnected
conference bridges is shown in Table A-2:
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Table A-2.  Conference Bridge Capacities

Number of Interconnected
Conference Bridges

Conference Size
Maximum (Parties)

1    5

2   8

3  11

4  14

5   17

6   20

           
1/ AN/TTC-39 series limit. 

b.  The planner-engineer should note that progressive
conferences and preprogrammed conferences are mutually
exclusive classmarks.  Subscribers can have only one
capability.  If a subscriber is classmarked for
preprogrammed conference only, then that phone can be used
only for preprogrammed conference calls.

(1)  Progressive Conference .  The classmark to allow
a subscriber to initiate a progressive conference call is
assigned on the ATS worksheet.  (The progressive conference
initiator must be classmarked for that privilege in the
database.  Other members of a progressive conference need
not be so classmarked.)  To establish a progressive
conference, a subscriber calls each conferee in sequence. 
The dialing sequence for a progressive conference consists
of the precedence indicator P, if desired, then the
conference indicator C, followed by the designated address
of the first conferee.  This designator may be the full
subscriber address or an abbreviated dial code.  After the
first conferee answers, the originator calls the next
conferee by again entering C and the appropriate address. 
Calls to conferees who cannot be reached are terminated by
the originator dialing C for release during the call set-up
phase.  This process is repeated until all desired conferees
who can be reached are connected to the conference.  The
dialing sequence for a progressive conference call is:
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(P) + C + Address (1st Call)

C + Address (All Other Calls)

(2)  Preprogrammed Conference .  A subscriber is
assigned as a member of a preprogrammed conference on the
APC worksheet.  The subscribers who can initiate each
preprogrammed conference are also identified on this
worksheet.  If a subscriber is limited to only preprogrammed
conferences, a corresponding classmark is entered on the ATS
worksheet.  In a preprogrammed conference the addresses of a
predetermined list of conferees is stored at the
AN/TTC-39A(V)1.  Dialing a special code causes the switch to
automatically call each of the intended conference members
in turn.  The signaling sequence for this type of conference
consists of the desired precedence indicator, then 6C,
followed by the two-digit conference indicator of the form
NX, where N = 2-9 and X = 0-9.  A conference call is
terminated when the originator goes on-hook or is preempted
and goes on-hook.  For those cases, the appropriate tone,
conference disconnect, and preempt are applied to the bridge
port that was released.

10.  Commercial Network Access .  This feature allows
subscribers to access the commercial network.  The classmark
is assigned on the ATS worksheet.  The network is accessed
by the subscriber who dials a feature code and the
end-of-dial code, in this case 5C.  The switch connects the
subscriber to the commercial office over a nonbusy trunk. 
For a dc closure trunk, the commercial office returns a dial
tone, and the subscriber may dial up to a 13-digit
commercial subscriber number.  With a dc closure trunk,
incoming calls from a commercial central office are
intercepted at the call-service position.  An E&M trunk has
no operator intercept on indial or outdial.

11.  Direct Access Service (DAS) .  DAS simulates a
point-to-point, sole-user circuit in one direction.  When a
calling DAS subscriber goes off-hook, the switch
automatically connects to the called subscriber.  The
connection is made at the precedence designated in the
called number field.  This precedence can equal but not
exceed the precedence level authorized to the calling
subscriber.  Subscribers who initiate calls when they go
off-hook are called DAS subscribers.  A DAS or a non-DAS
subscriber may receive the call.  For DAS-to-DAS
subscribers, one member should be set to a lower precedence
than the other to prevent a glare condition if both go
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off-hook simultaneously.  The called party may be a local
subscriber or a remote subscriber off an automatic switch. 
An AN/TTC-39 series subscriber classmarked as a DAS
subscriber can initiate only DAS outgoing calls and receive
only DAS incoming calls.  An AN/TTC-39 series switch non-DAS
subscriber (one who cannot initiate DAS calls) can receive
both DAS and non-DAS calls.

a.  Incoming DAS calls over trunks to an AN/TTC-39
series switch must be accompanied by a DAS traveling
classmark.  The AN/TTC-39 series switch generates this
classmark.  Therefore, incoming DAS calls to an AN/TTC-39
series subscriber must originate at another AN/TTC-39 series
switch, and pass only through a switch or switches capable
of transferring the DAS traveling classmark.  There is no
such restriction for outgoing DAS calls to other automatic
switches.

b.  The AN/TTC-39 series switch is capable of providing
DAS for up to 60 subscribers.  A DAS subscriber cannot be
involved in a conference call.  The DAS number called is
entered into the database using the ATS worksheet.

12.  Call Transfer .  The CS permits the call service
attendant or a subscriber classmarked for this service to
transfer incoming calls to another instrument. 
Authorization for a subscriber to have this privilege is
granted on the ATS worksheet.  Although any number of
subscribers can be granted this privilege, there are several
restrictions:

a.  Processor memory allocation is such that only 40
phones can simultaneously transfer calls.

b.  A call can be transferred only once.  For example, a
call to phone A, which is in a transfer state to phone B,
which is also in a transfer state to phone C, will ring
phone B.  The additional transfer to phone C is prevented.

c.  The telephone instrument from which calls are being
transferred must be capable of dialing 2C.  (Phones such as
those using dial-pulse and 20-Hz ringdown cannot use this
feature.)

d.  Members of line-hunting groups cannot transfer
calls.

e.  Data subscribers cannot transfer calls.
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f.  The subscriber activates this feature by dialing the
call transfer access code (2C), then the directory number of
the phone to which the calls are transferred.  Success is
indicated when the subscriber receives a call transfer dial
tone (1,050 Hz).  The phone can be another local subscriber
or a remote subscriber.  While in the call-transfer mode,
only incoming calls are affected, and the phone may still be
used for outgoing calls.  In this case, the user receives
call transfer dial tone, rather than normal dial tone
(425 Hz).  To cancel a call-transfer action, subscribers
must again dial the 2C access code and then enter their
telephone numbers.  This feature is also available to the
call-service position directory number; however, dial 0
calls are not affected.  The call-service attendant cannot
extend call-transfer privileges to a subscriber using the
CSP equipment.

g.  When calls are transferred, the classmarks and
profile of the instrument to which a call is transferred are
used to determine the completion mode of the call, not the
characteristics of the transferring subscriber.

13.  Transmission Media Selection .  Subscribers can restrict
the transmission medium to all analog or all digital by
dialing special codes before the address digits.

a.  Analog Transmission Required .  If required, to
request all-analog transmission, the subscriber dials 3C
before the address digits.  This prefix can be used only by
analog terminals off an AN/TTC-39 series CS.  It ensures an
analog end-to-end connection.  (The prefix might be used
when transmission of quasi-analog signals is intended, or
when degradation from multiple analog-to-digital conversions
may occur.)

b.  Digital Transmission Required .  To request all-
digital transmission, a subscriber dials 7C before the
address digits.  The prefix can be used only by digital
subscribers (DSVT or DNVT) off an AN/TTC-39 series CS.  It
ensures a digital end-to-end connection.  (This capability
might be used to transmit digital data from a digital
facsimile.)

14.  Subscriber Security Preference .  DSVT subscribers may
request security for their calls or request end-to-end
encryption.
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a.  Security Required .  DSVT subscribers request
security by dialing the prefix 1C before the address digits. 
In this case the call is not completed if the path includes
a nonsecure portion.  The path could include approved loops
or trunks.

b.  End-to-End Encryption Required .  To request
end-to-end encryption, a DSVT subscriber dials the prefix 4C
before the address digits.  This ensures that the entire
path is encrypted, and that the path includes no approved
loops or trunks.  (This preference must be used if a
compartmented S variable is to be utilized, and the DSVT
isn't already classmarked for end-to-end encryption in the
ATS screen.)

15.  Subscriber Security Classmarks .  There are four
subscriber classmarks:  security required, security
preferred, nonsecure, and end-to-end. 

a.  Security Required .  This classmark can be applied to
any instrument.  It requires that all calls to and from that
instrument be secure.  A nonsecure subscriber cannot place a
call to a subscriber classmarked "security required."  (For
a DSVT-initiated call, this classmark does not guarantee a
digital path or end-to-end encryption; the call could be
routed over an approved loop and/or terminate at an approved
loop.)  The use of this classmark for an instrument other
than a DSVT creates an approved loop.  See paragraph 8,
Chapter IV for a discussion of approved loops.

b.  Security Preferred (SP) .  This classmark can be
applied only to the DSVT (DSVT and DNVT in the TTC-39D).  It
causes the CS to attempt to complete the call as a secure
call.  Use of this classmark does not guarantee a digital
path and does not guarantee that the call will be secure. 
If a call is completed as nonsecure, the SP subscriber will
receive non-secure warning tone (NSWT) and the NSW light on
the DSVT will flash to indicate the condition.

c.  Nonsecure .  This classmark can be applied to any
instrument except the DSVT.

d.  End-to-End .  This classmark can be applied only to a
DSVT.  This classmark permits calls only to another DSVT.
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16.  Automatic Line-Hunting Group

a.  This feature assembles up to five subscribers into
an automatic line-hunting group.  When a group member's
address is dialed, the switch attempts to contact the
desired party.  If the called party is busy, the switch
attempts the next listed member.  Each member is
sequentially attempted until one is successfully contacted,
at which point the search ends.  For Routine precedence
calls, only one cycle through the group is made.  If the
call is at a precedence level higher than Routine, and all
the members are found busy, the search is started again at
Priority level.  The cycle is repeated until contact is made
or until contact with all members has been attempted at a
precedence level one below the precedence at which the call
was placed.  Should all the lines be busy at an equal or
higher priority, a busy tone is sent to the originator.  The
switch has the capacity for 32 automatic line-hunting groups
of 2 to 5 members each.  Subscribers classmarked for line-
hunting should not also be classmarked for call transfer.

b.  If the planner or engineer has a preference for the
order in which the numbers are attempted, the switch
supervisor may initially classmark all members of the line-
hunting group with a zero.  The switch supervisor later goes
back and modifies the entry with the line-hunting group
number.  The modification is then done in the order in which
the numbers are to be tried.  The line-hunting group feature
is assigned on the ATS worksheet.

17.  Zone Restriction   

a.  This feature can restrict any terminal, on a
terminal-by-terminal basis, from completing calls to
designated destinations.  The terminal may be a loop or a
TGC.  The feature is implemented through the use of eight
tables, with each table designated as either permissive or
restrictive.  A permissive table is one in which the
terminal is allowed to call only the codes listed.  A
restrictive table restricts a terminal from calling the
codes listed.  (The terminal may call any other code.)  Of
the 8 tables, 2 may have up to 101 entries; the remaining 6
may contain no more than 33 entries.

b.  An important application of zone restriction
concerns the use of DSN trunks.  Calls can be routed from
other switches and area codes to the local switch and tie up
local DSN trunks.  The local switch (with permission from
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the planners) can zone restrict switches from interfacing to
the DSN trunks.  This is a network management issue and
requires coordination with the JCCC.  (See Chapter III,
CJCSM 6231.01 for a discussion of the JCCC.)  

18.  Call Inhibit .  This feature is similar to zone
restriction except that it is not selectable on a
terminal-by-terminal basis, but applies to all terminals of
the switch.  When implemented, the switch maintains a list
of area (NYX) and switch (PRS) codes into which all calls
are prohibited.  Up to 20 area code tables are allowed, with
as many as 50 selected switch codes per area code.  For
systems using the 3/4 numbering plan, NNX can be substituted
for PRS.  This feature is entered into the database by using
the ACI worksheet.  The AN/TTC-39D does not use the call
inhibit feature.

19.  TGC Traffic Limitations .  The AN/TTC-39 series CS has
two methods of controlling outgoing access to trunk groups. 
With the first method, a maximum precedence level is
assigned to a TGC as a whole.  Outgoing calls at a higher
precedence than the established maximum are not allowed on
the TGC.  The second method also restricts calls on the
basis of precedence.  For each level of precedence, a number
is assigned that establishes the maximum number of calls
that may be placed at that precedence and below at any one
time.  This method can be used by both switches.  Only one
method of trunk-access control can be applied to a single
TGC at one time.  Both means of limiting trunk-group access
are described in the following subparagraphs.

a.  Assigning a Maximum Level of Precedence to the TGC . 
This feature is straightforward.  Calls placed at a
precedence higher than what is assigned to the trunk cluster
are not routed over that TGC.  This classmark is assigned to
PBX and DIBTS TGCs on the ATG worksheet.

b.  TGC Traffic Limitations .  This feature allows the
number of outgoing calls over a TGC to be limited at each
precedence level, except for FO.  FO calls are not subject
to any such limitations.  This feature is normally used only
in a strategic network to ensure that a certain percentage
of the trunks can be kept available for incoming calls.  It
is assigned using the ATG worksheet.  
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(1)  Implementation is through a database entry
whereby a table is created with an entry for each of the
precedence levels:  F, I, P, and R.  The entry by each
precedence is the total number of outgoing calls allowed at
that precedence or below over the TGC.  The entry associated
with F must be greater than or equal to that which is
associated with I, which must be greater than or equal to
that which is associated with P, which in turn must be
greater than or equal to that which is associated with R.  

(2)  Table A-3 illustrates possible database entries
for four TGCs, A through D.  For these entries, TGC A has no
limitations; TGC B allows higher precedence and a
progressively larger number of trunks; TGC C allows no
outgoing calls at R or P; and TGC D allows only 10 outgoing
calls at any precedence (except FO).  Table A-4 shows an
example of traffic through the TGC B in Table A-3.  For the
case of TGC B, the next attempted outgoing call at a
precedence of Routine encounters an all-trunks-busy
condition.  The next outgoing call attempted at Priority or
higher is allowed preemption, and one of the three Routine
calls in progress is preempted.

20.  Traffic Load Control (TLC) .  The TLC feature allows
traffic to be limited during peak busy periods.  Two types
of TLC exist:  trunk restriction and switch access
restriction.  Each type has two levels of implementation
based on user importance.  All subscribers are assigned to a
group associated with a particular type and level of
restriction.  (A user may also be assigned to a class with 
no restriction.)  The TLC classmarks are shown in Table A-5,
listed in decreasing level of user importance.

Table A-3.  Example TGC Traffic Limitation Table

TGC

A B C D

Total Trunks 30 30 30 30

F 30 25 30 10

I 30 20 30 10

P 30 15  0 10

R 30 10  0 10
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Table A-4.  Example Traffic Limitation for TGC B

TGC B

Outgoing Calls
Allowed

Active Outgoing Calls

F 25  7

I 20  3

P 15 12

R 10  3

Table A-5.  TLC Classmarks and Restrictions

Subscriber
Classmark Type of User Type of Restriction

Level 1 Most essential No restriction

Level 2 More essential Trunk restriction

Level 3 Essential Trunk restriction

Level 4 Less essential Switch access restriction

Level 5 Least essential Switch access restriction

a.  The switch automatically implements TLC when preset
thresholds are exceeded during a measured period of time. 
The switch supervisor also may manually implement this
feature.  Trunk restriction, levels 2 and 3, may be
implemented independently from switch access restriction,
levels 4 and 5.  Trunk restriction and switch access
restriction are automatically removed at the end of the time
period during which the appropriate traffic level has fallen
below and stayed below the preset threshold.  At all times,
the switch supervisor can remove or change the TLC level.

(1)  Trunk restriction is automatically applied when
the cumulative number of outgoing calls offered to all trunk
groups exceeds the preset thresholds.  When it is applied,
level 3 is implemented first and includes only those
subscribers classmarked for level 3.  If additional trunk
restriction is required, level 2 is implemented and includes
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those subscribers classmarked for level 2, as well as those
classmarked for level 3.

(2)  Switch access restriction is automatically
applied when the cumulative number of calls originated by
subscribers exceeds preset thresholds.  When it is applied,
level 5 is implemented first and includes only those
subscribers classmarked for level 5.  If additional switch
access restriction is required, level 4 is implemented and
includes those subscribers classmarked for level 4, as well
as those classmarked for level 5.

b.  Threshold levels and time periods are set in the
database.  The time period is variable from a 1-minute to
15-minute interval in 1-minute increments.  The thresholds
for levels 2 through 5 are adjustable from 0 to 2,047 calls
during whatever time period has been specified.  The only
restriction on the number of calls established as a
threshold is that the values established for levels 3 and 5
not exceed threshold values established for levels 2 and 4,
respectively.  TLC classmarks are assigned to subscribers on
the ATS worksheet.  Thresholds for TLC are assigned on the
ATH worksheet.

21.  Traffic Metering .  Traffic meters monitor traffic flow
through the switch.  The planner-engineer can obtain traffic
metering reports for the following:  up to 10 designated
loops, up to 28 designated TGCs, calls to the operator
position, and total traffic count through the switch.  The
reports interval can be 60, 120, 240, 480, or 720 minutes. 
To obtain the reports, the planner-engineer must indicate
Yes on the Periodic Report Print column of the ASC
worksheet.  A description of the reports available in the
AN/TTC-39A(V)4/D is found in the following paragraphs. 
There are slight differences with the AN/TTC-39A(V)1.

a.  Switch Traffic Report (R1) .  The R1 report indicates
processed calls, completed calls, incomplete calls, call
attempts to the operator, and dial tone delay.  

b.  Node Pair Traffic Report (R2) .  This report shows
originated and completed node pair calls.

c.  Summary Report for TGCs (R3) .  The R3 report
indicates incoming calls, calls processed over primary TGCs,
offered calls over primary and alternate TGCs by precedence,
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completed primary TGC calls, idle and preempted calls for
primary and alternate TGCs, incomplete primary TGC calls,
average trunks utilized, average number of total trunks
defined, average number of out-of-service trunks, percentage
of trunk utilization, percentage of processed primary TGC
calls that are completed, and percentage of offered calls
that are completed.  

d.  Precedence Reports for TGCs (R4) .  This report shows
offered calls to the primary and alternate TGCs by
precedence, completed TGC calls for primary and alternate
TGCs by precedence, and percentage of offered calls that are
completed.

e.  Loop Traffic Report (R5) .  The R5 report indicates
originated loop calls by precedence to loops and trunks.

f.  DTG Bit Error Rate Report (R6) .  This report shows
the BER by DTG and the reported DTG BER.

g.  Traffic Metering Limitations .  The planner-engineer
should request reports only on loops and TGCs that are
needed.  Operator, total number of calls by precedence,
individual trunk group status, DTG approximate error rate,
and total traffic count reports all must be assigned the
same reporting frequency.  (The loop traffic report may have
a different reporting frequency.)  It takes approximately 20
minutes to print all reports if 28 TGCs and 10 loops have
been designated.  

22.  Information Signals .  The AN/TTC-39 series CS provides
12 information signals to subscribers, as follows:

a.  Dial Tone .  This is a 425-Hz tone.

b.  Ring-back .  This is a 425-Hz tone, which is on for 2
seconds and off for 4 seconds.

c.  Line Busy .  This is an On and Off 425-Hz tone.  The
same information signal is used for line busy, trunk busy,
and lockout.  (If a phone remains off-hook beyond one of the
time-out periods, it enters a lockout state.)

d.  Error Tone .  Error tone is an alternating 425 Hz,
1050-Hz signal, 125 ms at each frequency.  It signifies that
the subscriber has dialed a number in an invalid sequence or
has encountered an incompatible connection.
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e.  Preempt Tone .  This is a 480/620-Hz tone pair that
is on for 1.25 seconds.  This tone informs subscribers that
the call was preempted by one of higher precedence.  If the
subscriber is to receive a new call as a result of the
preempt, the subscriber must hang up the handset and await
receipt of a ring signal.  If the purpose of the preempt was
to provide service to another subscriber, the line busy
signal would be heard.

f.  Nonsecure Warning Tone .  This is a 1,050-Hz tone
that has a 100-ms duration at 6-second intervals.  This
signal is used only with the DSVT (DSVTs and DNVTs in the
TTC-39D), and it indicates that the call in progress is
nonsecure.

g.  Standby for Conference Recorded Announcement .  This
is a short announcement to inform subscribers that they are
being connected to a preprogrammed conference.

h.  Conference Disconnect Tone .  This is a 480/620-Hz
tone pair with a 1-second duration.  This tone informs
subscribers that a conferee, other than the conference
originator, has gone on-hook.

i.  Call Transfer Dial Tone .  This is a 1,050-Hz tone. 
This dial tone informs subscribers that the previously
requested transfer of incoming calls is in effect. 
(Subscribers can still use the telephone for outgoing
calls.)

j.  Out-of-Service Recorded Announcement .  This
announcement informs subscribers that the called loop number
is out of service, does not exist, or is unassigned.

k.  Precedence Violation Recorded Announcement .  This
announcement informs the originating subscriber that they
have attempted to place a call at a higher precedence than
is authorized from that telephone.  The call is processed at
the maximum precedence authorized for that telephone.

l.  Zone Restriction Recorded Announcement .  This
announcement informs the originating subscriber that they
have attempted to call an area that cannot be called from
that telephone.  Either a zone restriction or call inhibit
condition is in effect.

23.  Processor Controlled Strapping (PCS) .  The PCS feature
is used to configure DTGs, GMs, the transmission group
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module, NCMDs, TDMMs, and TSBs.  Strapping is assigned on
the ADT worksheet.

24.  Channel Reassignment Function (CRF) .  The CRF can
reassign channels from an incoming DTG to channels in an
outgoing DTG.  It can also reassign a single, digital, sole-
user type of channel to a channel in an outgoing DTG.  The
database allows up to 64 reassignments to be made.  This
feature accommodates multiplex signaling formats 1, 2, 3,
and 4A.  The ACR worksheet is used to implement the CRF.
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ANNEX B TO APPENDIX A

AN/TTC-39A(V)1 TECHNICAL AND FUNCTIONAL DESCRIPTIONS 

1.  Introduction .  The AN/TTC-39A(V)1 is a stored program-
controlled circuit switch that serves analog and digital
loops and trunks.  It interfaces with TRI-TAC digital
telephones and trunks and is backward compatible with
existing tactical equipment.  The switch is also
interoperable with DSN and commercial central offices.  The
AN/TTC-39A(V)1 accommodates internal TRI-TAC COMSEC
equipment that provides bulk encryption for selected group
traffic and per-call security for both DSVT and approved
loop calls.  Security also can be provided for conference
calls.  In addition, the switch can act as a COMSEC parent
switch for the AN/TTC-48A(V)2, and a home subnetwork of
SB-3865 switchboards.  The AN/TTC-39A(V)1 repackages the
AN/TTC-39 digital switching matrices, increasing total line
termination capacity of the switch to 744 loops and trunks,
of which the great majority are digital multiplexed lines. 
In addition, a limited nodal control capability and a newer
processor, the L-3212A, were added to the AN/TTC-39A.  Each
of the redundant L-3212A processors has 512k words of
solid-state memory.

2.  Switching Architecture .  The AN/TTC-39A(V)1 is a hybrid
circuit switch.  It has one analog switching matrix, space
division switching group (SDSG) and two digital matrices
time division switching group modified (TDSGM).  When a call
involves both an SDSG and a TDSGM subscriber or trunk, the
matrix paths are connected by 1 of the 36 intermatrix units
(IMUs).  Analog single-channel loops and trunks, as well as
switch common equipment (senders, analog receivers, and
IMUs), are connected to the SDSG.  Digital single-channel
and multiplexed loops and trunks are terminated on the
TDSGMs, as are digital receivers, IMUs, trunk signaling
buffers (TSBs), loop key generators (LKGs), and conference
bridges.  Call service positions (CSPs) may interface with
either the SDSG or the TDSGMs.

3.  SDSG .  Common equipment and analog cable channels
(quads) are wired to SDSG matrix ports.  The 156 SDSG ports
have addresses of the form A-BB-CC, where A is the SDSG
frame number, BB is the SDSG group, and CC represents the
channel on the SDSG group.  Because the AN/TTC-39A(V)1 has
only one SDSG frame, A is always 1.  BB ranges from 01 to
13, and CC has a range of 01 to 12.
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a.  SDSG and TDSGM Addresses .  External circuits
(subscriber loops or trunks) interface with the analog side
of the AN/TTC-39A(V)1 via field cables.  Each of the
switch's 8, 26-pair analog cables carries up to 12 traffic
channels.  Therefore, a maximum of 96 single-channel trunks
or subscriber loops can terminate at the SDSG SEP.  In
addition, 60 matrix ports are reserved on the SDSG for
internal common equipment and spares.  When a planner-
engineer uses the assign terminal service (ATS) and assign
terminal type (ATT) worksheets to assign trunks, subscriber
loops, and common equipment to the AN/TTC-39A(V)1 database,
the SDSG or TDSGM address must be used.  Quad numbers, nine-
channel multiplex/ demultiplex (NCMD) channel numbers, and
unit and port identifiers should not be used.  Instead, the
planner-engineer must identify the equipment's location on
the switch by entering an SDSG or TDSGM address.

b.  LTUs .  The circuit path of each quad and piece of
common equipment on the SDSG includes a line termination
unit (LTU) wired to the matrix.  LTUs are mounted on printed
circuit boards (PCBs) and contain the necessary equipment to
interface the circuit with the switching matrices.  They
respond to processor commands to make and break matrix
connections.  They also provide inlet-busy and outlet-busy
status to the processor and perform path verification. 
Specific LTU characteristics are as follows:

(1)  There are five LTUs that may be used to
terminate analog loops, trunks, and common equipment on the
SDSG.  In addition to the LTUs, there are three types of
special circuit adapters that may be used in the circuit
paths of selected analog loops and trunks.

(2)  The following is a list of the circuit cards
and adapters that interface with the AN/TTC-39A(V)1's SDSG. 
The LTUs and special adapters are described in detail in
Appendix D.

(a)  Analog LTUs

NWLTU Normal Wideband LTU
CBLTU Common Battery LTU
AVLTU Overseas DSN Telephone LTU
1600-Hz LTU 1600-Hz Ringdown LTU
20 Hz-LTU 20-Hz Ringdown LTU
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(b)  Special Adapters

SF single frequency (2600 Hz) adapter
DCCLR dc closure adapter
E&M E&M 6-wire adapter

4.  TDSGM .  The digital side of the AN/TTC-39A(V)1 has two
TDSGM frames, with 324 ports per frame.  Each TDSGM is made
up of TDMF cards.  The time division matrix function (TDMF)
is a single card consisting of one 64-channel time-division
switching matrix (a time division memory module (TDMM)), six
NCMDs, and a Switch MUX/DEMUX.  TDMFs 1-6, 13, and 14 are on
TDSGM frame 1; TDMFs 7-12 and 15 are on TDSGM 2.  (TDMF 18
is a spare card that can be used with TDSGM 1.)  NCMD
circuitry on TDMFs 13-15 is bypassed, and the interfacing
terminations are wired directly to TDMF ports.  Therefore,
there are 36 NCMDs active on each TDSGM (6 NCMDs per each of
6 TDMFs).  The 36 NCMDs handle 324 channels, of which 322
may be used for external lines, and 2 are reserved for test
terminals.

a.  TDMF Usage .  TDMFs 13-15 and 18 are used for
internal common equipment, spares, and test channels. 
Remaining TDMFs terminate the external trunks and subscriber
loops appearing at the TDSGM SEPs as field cables and
multiplexed groups DTGs.

b.  SDSG-TDSGM Comparison .  The switching architecture
of the two TDSGMs is much different from that of the SDSG. 
Although the various types of digital common equipment are
wired directly to the switching matrices; external channels
are not.  DTG channels and, in all but a few instances,
cable pairs carrying trunks and subscriber loops to the
AN/TTC-39A(V)1 are connected to the matrix through NCMD
equipment.  With the exception of two channels per TDSG,
frame and digital field-cable channels interface with the
switching matrices via NCMDs and loop MUX/DEMUX equipment. 
Each TDSGM has two loop MUX/DEMUXes:  LP-1 and LP-2.  The
assignments of external channels to the NCMDs are made,
subject to the restrictions given below, at the planner's
discretion.  Therefore, although NCMD-to-TDSGM assignments
are fixed, matrix assignments of trunks and subscriber loops
are not.

c.  TDSGM Addresses .  Each TDSGM port has an address of
the form DD-EE, where DD identifies the TDMM number, and EE
is the port on the TDMM to which the terminal equipment has
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been assigned.  DD can range from 01 to 15, and EE can have
a range of 00-63.

d.  Assignment of External Channels to NCMDs .  There is
considerable flexibility in the assignment of external
channels to NCMDs, but there are some restrictions.  For
example, field-cable channels normally are assigned, by
convention, to the first eight NCMDs on each TDSGM.  If a
planner assigns a DTG to one of these NCMDs, the person
entering the data into the switch will receive a
ramification message on the operator's screen indicating
that NCMDs 1-8 normally are assigned to the loop MUX/DEMUX. 
The operator can change the matrix assignments of the quads
by assigning the cables to other NCMDs (or, more precisely,
by using the ATS screen to assign the circuits to TDSGM
addresses corresponding to other NCMD channels).  However,
because the loop MUX/DEMUX interfaces only with the first
two TDMFs on each TDSGM frame, field cables may be assigned
only to NCMDs 1-12.  Field-cable channels cannot be assigned
to NCMDs 13 through 36.  Because there are more than enough
NCMD channels available for the field-cable loops and
trunks, this is not considered a limitation.

(1)  Group-to-NCMD Assignments .  With the exception
of a few test terminals, all NCMD channels not used for
field cables may be used for digital transmission group
(DTG) channels.  There are, however, restrictions governing
the assignments of DTGs.  For TDSGM frame 1, DTGs 9-15 must
use NCMDs 1-18.  DTGs 1-8 must use NCMDs 19-36.  For TDSGM
frame 2, DTGs 24-30 must use NCMDs 1-18.  DTGs 16-23 must
use NCMDs 19-36.  The planner must be careful when entering
ADT and ATS data for DTG and DTG channel assignments,
respectively.  When entering assign digital transmission
group (ADT) data, the planner must be sure that a group's
Start and End NCMDs are in the same subset of NCMDs.  For
example, if a group's Start NCMD were #15, then the End NCMD
could not be greater than #18.  Table A-6 provides a quick
reference for the permissible DTG-to-NCMD assignments.

(2)  DTG-to-NCMD Assignments .  Each DTG is connected
to one or more consecutive NCMDs.  The first channel of the
first NCMD assigned to the group is used for overhead
purposes.  The assignment of the group to the switch is done
using the ADT database worksheet.  Assignments of individual
channels within a DTG are made using the ATS database
worksheet.  With the exception of 4 1/2-channel DTGs,
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Table A-6.  Permissible DTG-to-NCMD Assignments

DTG NCMD TDMF

   1-8 
 19-24
 25-30
 31-36

4
5
6

   9-15
    1-6 

  7-12
 13-18

         1
2
3

   16-23  19-24
 25-30
 31-36

 10
 11
 12

    24-30
    1-6 

  7-12
 13-18

7
8
9

two DTGs never share an NCMD.  When the channel assignment
of one DTG has been completed, the subsequent DTG is
connected to the next free NCMD in the subset.  This is
required even if there are unused channels on the previous
group's last NCMD.

(3) DTG-to-NCMD Assignment Data .  The following
paragraphs briefly describe the data that the switch
processes to make DTG-to-NCMD assignments.  Refer to Chapter
V for more information about DTG-to-switch assignments.

(a)  Start/End NCMDs .  Start and End NCMD
entries on the ADT worksheet tell the switch which NCMDs and
matrix addresses must be used for the group.  Selection of
these NCMDs is based on the number of channels in the group
and on the group's modularity.

(b)  Group Modularity .  For groups with
9-channel modularity (modulo 9), all 9 channels on each NCMD
are used for termination of the groups' channels.  For
modulo 8 DTGs, only the first 8 channels of each NCMD are
used for group terminations.  Thus, 1 of every 9 TDMX
terminations associated with an NCMD is not used. 
Therefore, modulo 9 is more efficient.  Database entries for
the group rate and the switch channel rate (assigned by the
ASI worksheet) allow the switch to determine group
modularity.
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(c)  Group Rate .  The group rate entry on the
ADT worksheet identifies the data rate of the group as a
whole or the combined output rate of TGM subgroups.  This
input, in combination with the switch channel rate, tells
the switch which NCMD channels are to be used for
terminating the DTG's channels.

(d)  Multiplex Signal Format (MSF)/Subgroup
Rate .  Another consideration when interfacing DTGs with the
switch is the groups' MSFs.  The MSF entry on the ADT
worksheet tells the switch how to assign subgroup channels
within a group.  The AN/TTC-39A(V)1 accommodates MSFs 1, 2,
3A1, 3A2, 3A3, 3B, 3C, and 4.  CJCSM 6231.04, Appendix B,
provides descriptions of the various MSFs.

(4)  DTG Assignment .  The entries for group rate and
Start and End NCMDs on the ADT worksheet provide enough
information for the switch to assign the DTG channels to the
NCMDs.  Based on these entries, matrix assignments (TDSGM
addresses) for individual channels within a group are made
automatically.  Switch supervisors must manually correlate
group-to-NCMD assignments with the resultant matrix-address
assignments.  They then use the latter to assign DTG's loops
or trunks to the switch at the ATS screen.

e.  Digital Cards .  As is the case with the SDSG, switch
common equipment and single-channel loops and trunks on the
digital side of the CS interface with the TDSGMs by means of
LTUs.  The following cards are used to interface loops,
trunks, and common equipment with the TDSGM:  diphase loop
modem A (DLPMA) and group modem (GPMDM).  Each card is
discussed in Appendix D.

5.  Connections and Patching of External Circuits .  Single-
channel subscriber loops and trunks are wired to junction
boxes via 26-pair field cables.  (Each field cable uses a
separate J-box.)  From the J-boxes, the circuits are carried
via SM-D-811235 stub cables to the connectors on the switch
shelter signal entry panel (SEP).

a.  SDSG Connections and Patching .  A maximum of 96
external analog terminations can appear on the SDSG.  All of
the terminations are single-channel circuits appearing on
the SEP at the 26-pair field cables.
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(1)  Analog Field Cables

(a)  The AN/TTC-39A(V)1 SDSG accommodates eight
12-channel analog field cables.  These are terminated on
connectors J1-J8 of the SDSG SEP, MP2.  Circuits on SDSG
cables 3 through 8 are hardwired from the SEP to the
field-cable side of the SDSG patch panel.  Normally, the
field-cable side is through-connected to the network side of
the SDSG patch panel.  The network side, in turn, is
hardwired to the LTUs.  Card slots for the LTUs are wired to
the analog switching matrix.  The through connection from
the field-cable to the network side of the SDSG patch panel
may be interrupted by the insertion of a patch cord.  Table
A-7 provides the standard configuration for analog field
cables 3 through 8.

(b)  SDSG cables 1 and 2 are wired through two
additional patch panels, the ALCG and the special-circuits
patch panel.  These patch panels are in the circuit path
between the SEP and the SDSG patch panel.  Cables 1 and 2
provide access to ALCG circuits and 24 special-circuit
adapters.  Table A-8 provides the standard configuration for
analog field cables 1 and 2.  Connections at the ALCG and
special-circuits patch panels are normally through
connections.  Connections may be interrupted, however, by
inserting patch cords in the proper jacks.  Line-
conditioning circuits are inserted into a line by connecting
a patch cord (at the ALCG patch panel) from (a) both the
field and network sides of a line, and (b) the appropriate
input and output of an amplifier, attenuator, or equalizer. 
Connecting a patch cord from field to the network side of
the special-circuits patch panel bypasses the adapter
assigned to the channel.  (This bypass must be done when the
slot wired to the channel has no adapter.)

b.  TDSGM Connections and Patching .  The AN/TTC-39A(V)1
can have up to 648 external digital lines, most of which
must be carried on multiplexed groups or DTGs.  The switch
can accommodate up to 144 single-channel external lines. 
All external circuits, MUXed and single-channel, interface
with the switch via SEPs. 
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Table A-7.  Standard Configuration of Analog Field
Cables 3 Through 8
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Table A-8.  Standard Configuration of Analog Field Cables 1
 and 2
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1/  Adapter slots can hold SF and DCCLR cards.  In           
    addition, those slots marked by an asterisk can          
    accommodate an E&M card.  However, when that card is     
    used, the adjacent slots must be left vacant.

(1)  TDSGM SEP .  Each of the two TDSGMs has a SEP. 
With the exception of a low-speed cable driver modem
(LSCDM), groups and single-channel loops and trunks
interfacing with TDSGM 1 use SEP MP1; circuits terminating
on TDSGM 2 use MP4.  Both TDSGM SEPs have 6 connectors
(J1-J6) for digital field cables.  The 144 digital
single-channel loops and trunks interface with the switch
via the 12 field cables.  A maximum of 15 DTGs also are
accommodated per TDSGM SEP.  Fourteen of these use group
modems, which are terminated in SEP connectors A1 through
A14.  The 15th group on each TDSGM frame, if used, must be
an LSCDM.  The two LSCDMs may be terminated in the last two
connectors on the bottom righthand side of SEP MP4.

(2)  Digital Field Cables .  As noted above, the 12
digital field cables terminate on connectors J1 through J6
of MP1 and MP4.  The circuits are hardwired from the SEPs to
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the field-cable side of the TDSGM patch panels.  The field-
cable side normally is through-connected to the network
(modem) side of the SEP's field-cable group.  The network
side of the circuit is wired to a DLPMA card.  TDSGM nest
card slots for the DLPMAs are, for the most part, wired to
the loop MUX/DEMUXes.  Matrix addresses for field-cable
channels are determined by the positioning of the loop
MUX/DEMUXes on the NCMDs.  Normal-through connections from
the field-cable to the network side of the TDSGM patch
panels may be interrupted by the insertion of patch cords. 
Tables A-9 and A-10 provide the standard configurations for
digital field cables. 

6.  Common Equipment .  Some of the ports on both the analog
and digital matrices are set aside for switch common
equipment.  For the AN/TTC-39A(V)1, common equipment
assignments are on the STA program library tape (PLT).  ATS
or ATT worksheets may be used to modify AN/TTC-39A(V)1
common-equipment assignments.  A brief description of each
type of common equipment type is given below. 

a.  CSP, Terminal Type 96 and CSP TDSGM, Terminal Type
121 .  The AN/TTC-39A(V)1 CSP allows the switch call
attendant to provide call-completion assistance,
busy/no-answer verification, and directory and routing
information.  The operator also can report troubles, perform
call splitting/holding, and establish secure calls and
conferences.  The switch can have up to one local and three
external CSPs.  The latter can be remoted up to 100 meters
from the switch.

(1)  CSP Bridge .  The CSP has a three-party bridge
that permits conversations among the call attendant and the
calling and called parties.  Consequently, the bridge has
two matrix appearances, designated port 1 and port 2.  These
are connected via 4-wire analog loops through a J-box to the
appropriate SEP.  A third port on the bridge is connected to
the attendant's headset.

(2)  Voice Ports .  The voice ports for the local CSP
terminate on the TDSGM.  It is possible, however, to change
this assignment.  Addresses for the two voice ports can be
either on the SDSG or the TDSGM.  The internal Type 96
(analog) CSP voice ports terminate on an SVLTU card;
however, external analog CSPs use ac-strapped NWLTUs to
interface with the SDSG.  CSP voice ports connected to a
TDSGM are terminated on continously variable slope delta
(CVSD) cards. Regardless of the choice of matrix appearance
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for the two voice ports, the CSP serves both digital and
analog callers seeking call assistance.

Table A-9.  Standard Configuration of Digital Field Cables-
TDSGM 1
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1/  As delivered, the AN/TTC-39A(V)1 does not have a DLPMA   
    in this slot, but has a CVSD card in Slot A202. 
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Table A-10.  Standard Configuration of Digital Field
Cables-TDSGM 2
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1/  DLPMA (A304) must be removed if CVSD (A202 or A204)      
 is installed.

(3)  Signaling Port .  In addition to the two voice
ports, there is a signaling port in the CSP.  A 4-wire
circuit connects a CSP loop modem with a digital receiver in
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the TDMX.  This circuit is used for signaling and for
controlling a CSP status and alarm panel.

(4)  Call Queue .  Subscribers reach the call
attendant by dialing either 0 or the unique extension number
associated with that attendant position.  Calls are placed
in a queue and receive a ring-back tone until an attendant
answers.  Ring-down lines, which lack a dial capability, are
routed automatically to the queue.  The queue accommodates
20 callers and is shared by the 4 CSPs.

b.  IMU, Terminal Type 98 .  When a call involves both a
digital and an analog loop or trunk, analog-to-digital and
digital-to-analog conversions must be done.  These are
accomplished by the switch IMUs, which interface the SDSG
with the TDSGMs.  There are 36 IMUs in the AN/TTC-39A(V)1. 
Use the ATT worksheet to plan IMU data.  (The switch IMU
configuration normally need not be changed.)

c.  RCU, Terminal Type 100 .  The switch has five rate
changer units (RCUs).  These are pooled to provide rate
conversions for analog via DTG (AVDTG) subscribers connected
through the TDMX with 16-kbps trunks or loops.  AVDTG groups
operate at a 32-kbps channel rate.  A rate conversion must
occur whenever an AVDTG subscriber is connected to a 16-kbps
circuit.  Each RCU has two CVSD units, one to convert the
32-kbps signal from and to analog, and the other to convert
the 16-kbps signal from and to analog.  The analog
interfaces of the two RCU ports are connected.  When
necessary, the AVDTG subscriber is connected to the 32-kbps
port, and the 16-kbps trunk or loop is connected to the
16-kbps port.  The connection is maintained for the duration
of the call.

d.  Digital Trunk-Signaling Buffers, Terminal Type 117
and DIBTS Buffer, Terminal Type 110 .  The AN/TTC-39A(V)1 can
have up to 30 TSBs.  TSBs terminate the out-of-band, or
common-channel, signaling used on TRI-TAC interswitch trunk
groups.  They are dedicated to TGCs that use common-channel
signaling.  DSBs accommodate the in-band signaling used with
SB-3865 trunks.  DSBs are pooled rather than dedicated.  Any
combination of TSB and DSB cards may be used to make up the
30 TSBs.  Each card contains two buffers.  Note that inter-
switch trunk groups are those between the major TRI-TAC
switches, namely, the AN/TTC-39 series, the AN/TTC-46, the
AN/TTC-47, the AN/TTC-42, and the AN/TYC-39.  Interswitch
trunk groups are described as follows:
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(1)  The AN/TTC-39A(V)1 can accommodate analog
interswitch trunks.  Therefore, a pair of AN/TTC-39A(V)1s
can be connected by analog Terminal Type 28 trunks.  Like
digital interswitch trunk groups, analog groups of this type
use common-channel signaling (CCS).  Consequently, TSBs are
needed for both analog and digital common-channel signaling. 
Only two TSBs (buffers 3 and 4) will handle the analog
interface.  Each of these is wired to a Type-II modem, which
converts the TSB output to a frequency shift keying (FSK)
signal compatible with the analog medium.  TSBs 3 and 4 must
be manually patched.

(2)  The switch supervisor uses the assign trunk
group cluster ATG command to add trunk signaling buffers
(TSBs) to interswitch TGCs.  Any of the 30 TSBs may be
assigned to a digital TGC, but only  TSB 3 or 4 may be
assigned to an analog TGC.  In the latter case, do not
assign the TSB to a TDMX address.  Table A-11 lists the card
slots containing the Type-II FSK modems and TSB cards.  TSBs
are installed in the TDSGM card nests, and Type-II cards are
found in the SDSG nest.  These modems are strapped in
accordance with paragraphs 6-37 and 6-38 of TM
11-5805-747-12-3 (T.O. 31W2-2TTC39-91-3).

Table A-11.  Modem and TSB Assignments for Analog
Common-Channel Signaling

TSB
Number

Common-Channel
 Signaling 

Type II
Modem Slots

TSB
Location

TDSGM 
Nest
(Frame 1)

MOD21 MOD22

SDSG Card Nest

3

4

1

2

A6-33

A6-36

A6-31

A6-34

A5-35

A5-36

e.  Analog Senders and Receivers .  Senders and receivers
are pooled common equipment, required for signaling with
analog loops and trunks.  A receiver collects the digits
dialed by the terminal requesting service and relays them to
the processor, which uses the information to establish a
path through the switching matrices.  Senders forward 25
different tones and 4 recorded announcements to the calling
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and called loops and trunks during the call's signaling
phase.  Each receiver card multiplexes up to eight analog
inputs from the service LTUs (SVLTU) in the SDSG card nest. 
(SVLTUs interface the receivers with the SDMX.)  Dual tone
multifrequency (DTMF) receivers used for analog via DTG
(AVDTG) subscribers are assigned on a per-call basis to a
channel on the CVSD A card.

(1)  DTMF Receiver, Terminal Type 111 .  This
equipment detects dialed digits from telephones with DTMF
(two-out-of-eight voice-band) signaling.  The receiver also
detects the control tones, 570 and 2,600 Hz.

(2)  MF Receiver, Terminal Type 112   

(a)  Multifrequency (MF) receivers detect 
digits and control tones from other switches.  These digits
and control tones are a combination of two-out-of-six
voice-band tones.

(b)  Assign the DTMF and MF receivers using ATS
database worksheets.  A DTMF/MF sender is usually paired
with the receiver.

(3)  DTMF Receiver on a TDSGM, Terminal Type 114 . 
Five DTMF receivers are reserved for the AVDTG function. 
They detect the signaling of Type 1 analog telephones
terminating on the TDSGMs as part of multiplexed loop
groups.  These receivers are installed with the other analog
receivers in the CEG card nest.  CVSD units located in the
TDSGM card nest interface the DTMF receivers with the
switching matrices.

(4)  DTMF/MF Sender, Terminal Type 116 .  DTMF/MF
senders provide processor-controlled signaling over analog
subscriber lines and trunks.  The 12 analog senders are
pooled and located in the common equipment group (CEG) card
nest.  SVLTUs in the SDSG card nest provide the interface
with the analog switching matrix.  DTMF/MF senders are
assigned to the switch by the ATS worksheet.  The assignment
is part of a sender-receiver pairing.  (Each sender is
paired on a matrix port with an analog receiver, either MF
or DTMF.)

(5)  Digital Receiver, Terminal Type 113 .  The
AN/TTC-39A(V)1 can have up to 20 digital receivers.  As soon
as the digital scanner detects a request for service, the
processor directs the digital signal generator to be
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connected to the loop and furnish dial tone.  Then a digital
receiver is connected to the loop to detect the incoming
digits as follows.  For unencrypted service, the digital
receiver is connected directly to the loop.  For digital
subscriber voice terminals (DSVT) calls, however, the
digital receiver is connected to the plain-text inlet used
in the call.  Three line driver interface (LDI) cards
interface digital receivers with the digital matrix.  Use
the ATS worksheet to assign the digital receivers to the
circuit switch.

(6)  Analog Conference Bridge Unit (CBU), Terminal
Type 120) .  The AN/TTC-39A(V)1 has four 5-port conference
bridges.  These are terminated on two CBU cards.  A pair of
CVSD A cards is required to interface the analog CBUs with
the TDSGM.  CBUs support two types of conferencing,
progressive and preprogrammed.  A progressive conference is
one in which the conference originator dials each of the
intended conferees one after another, adding each of them in
turn to the bridge.  On the other hand, in a preprogrammed
conference, the circuit switch attempts to connect a
predetermined set of subscriber lines in a conference as
soon as it receives the correct conference code from a
properly classmarked subscriber.  Neither progressive nor
preprogrammed conferences are limited to five parties (the
size of one conference bridge) because two or more bridges
can be combined to form larger conferences.  (Both types of
conferences are explained in greater detail in Annex A,
Appendix A.)

(7)  LKG, Terminal Type 123 .  The AN/TTC-39A(V)1 has
32 KG-82 LKGs.  These are pooled and are assigned on a
per-call basis to provide channel encryption for DSVT,
secure conference, and approved loop connections.  LKGs are
also used for key distribution.  Because a DSVT can achieve
end-to-end encryption with another DSVT, LKGs are needed
only for the initial synchronization phase of DSVT-to-DSVT
calls.  For approved-loop and secure-conference connections,
however, one or more LKGs will be tied up for the duration
of the call.  Therefore, planners must take this into
account when assigning approved loop terminals.  Similarly,
to avoid any unnecessary use of LKGs, conferences involving
DSVTs must be thought out carefully in advance.  Use the ATT
worksheet to assign the LKGs to the circuit switch.

7.  Internal COMSEC .  The AN/TTC-39A(V)1 is capable of
serving as a COMSEC parent switch for directly connected
subscribers and for a home subnetwork of SB-3865s or
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AN/TTC-48s.  The switch COMSEC racks accommodate 15 KG-94
TEDs and 32 pooled KG-82s (LKGs).  TEDs provide bulk
encryption for DTGs.  DTGs 1-9 normally are through
connected to TEDs 1-9 at the TDSG patch panel, and groups
16-21 normally are through connected to TEDs 10-15.  It is
possible, however, to interrupt these connections and
dedicate the TEDs to other DTGs by means of manual patches
at the TDSG patch panel.  LKGs provide channel encryption
for DSVTs and approved loops when a DSVT is involved.  If an
LKG is required full time for approved loops, then only 32
calls can be in progress at any time on the same switch.  If
two DSVTs are connected, the LKG is used only to initiate
the per-call encryption.  If one DSVT is in the connection,
an LKG is required throughout the call.  For approved loop
calls with no DSVTs involved, two LKGs are required for the
duration of the call if the subscribers are not both off the
same parent AN/TTC-39A(V)1.  (This is also true for other
AN/TTC-39 series CSs.)  No LKGs are required if no DSVTs are
involved in the call.  LKGs are also used for secure
conferences.  (Refer to Chapter IV for more information
about secure conferences.)

8.  Nodal Control .  A limited nodal control capability is
included in the AN/TTC-39A(V)1.  It includes line
conditioning for selected analog circuits, processor-
controlled strapping for most TDSGM cards, digital and
analog orderwires with the DTGs, a repeater mode for DTGs,
and a CRF.  These features are addressed below.

a.  ALCG .  The AN/TTC-39A(V)1 has 24 circuits for
adjustable amplification (2-30 dB) and attenuation (0-23 dB)
at the ALCG patch panel.  These may be patched into the
circuit paths of the quads on SDSG field cables 1 and 2.  In
addition, two equalizers can be patched into the circuits to
correct amplitude and delay distortion.

b.  Processor-Controlled Strapping (PCS) .  The NCMDs,
group modems, transmission group module (TGM) cards, TDMMs,
and TSBs in the AN/TTC-39A(V)1 are not strapped manually. 
Instead, the processor uses data entered via the database
worksheets to configure the hardware automatically using
PCS.  PCS uses the ADT command to delete, add, and modify
the configuration of DTGs and related equipment.  Specific
hardware configuration entries are covered in paragraphs 11,
23, and 26 of Annex C.  These paragraphs cover the ADT,
assign and display switch initialization (ASI), and ATG
worksheets, respectively.
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c.  Engineering Orderwire (EOW) .  The orderwire control
unit (OCU)-II in the circuit switch accommodates six AVOWs
and 13 16 kbps digital voice orderwires (DVOWs).  The
orderwire signals are superimposed on the group traffic.

(1)  Patching .  Orderwire circuits may be patched
manually at the EOW patch panel to any of the 30 DTGs. 
AVOWs can be used with any dipulse or diphase modem,
including the LSCDMs, at any group rate (72 to 4,608 kbps). 
DVOWs can be patched to diphase groups or supergroups
operating at rates at or above 256 kbps.

(2)  Multiplexing and Encryption .  Twelve DVOWs can
be multiplexed in the OCU-II to form a dedicated 256-kbps
diphase group.  These signals are routed through a cable
driver modem group buffer (CDMGB) to group modem 14 on
TDSGM 1.  A VINSON (KY-57) terminal provides encryption for
any one of the DVOW channels.  DOW channels are hardwired to
the OCU-II from the first seven group modems of each TDSGM.

d.  DTG Repeater Mode .  The AN/TTC-39A(V)1 can act as a
DTG repeater station.  The switch routes, intact, the
demodulated data from a group modem or LSCDM through a
first-in first-out (FIFO) buffer and reclocks the data to a
second group modem or LSCDM for retransmission.  A manual
patch must be done at the trunk encryption device (TED)
patch panel.  The group does not enter the switching
matrices, and the channel reassignment function (discussed
below) is not used.

e.  Channel Reassignment Function (CRF) .  The CRF
provides the capability to combine and decombine DTGs. 
Switch personnel can use the ACR command to move groups,
channels, and subgroups to another DTG and thereby establish
"sole-user" connections through the TDSGMs.  Group and
subgroup matrix assignments are determined by ADT command
information entered for the groups.  

(1)  The supervisor reassigns channels using the ACR
command, moving groups of channels from one digital data
stream to another.  Reassignments may be DTG-to-DTG,
channel-to-channel, range-of-channels to range-of-channels,
subgroup-to-subgroup, subgroup to range-of-channels, and
range-of-channels to subgroup.  Table A-12 shows the types
of reassignments that may be made.  The entries in the FROM
column denote the group or subset of channels that will be
reassigned to specific bit positions in an outgoing data
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stream.  The TO entries represent the channels to which the
FROM group will be reassigned.

 Table A-12.  Valid Channel Reassignment Entries

From To Assignment

DTG Number and
Subgroup Number

DTG Number and
Subgroup Number

Subgroup to
Subgroup

DTG Number and
Subgroup Number

DTG Number, and
Start Channel and
End Channel

Subgroup to Range
of Channels in a
DTG ��

DTG Number and Start
Channel

DTG Number and
Start Channel

Single Channel in a
Group to Range of
Channels in a Group

DTG Number
Start Channel
End Channel

DTG Number
Subgroup Number

Range of Channels
to Subgroup ��

DTG Number, and
Start Channel and
End Channel

DTG Number, and
Start Channel and
End Channel

Range of Channels
in a Group to Range
of Channels in a
Group ��

TDMX Address DTG Number and
Start Channel

Single (Nongroup)
Channel to Single
(Group) Channel

TDMX Address DTG Number, and
Start Channel and
End Channel

Single (Nongroup)
Channel to Range of
Channels (for
Secondary Channels)

                    
1/  The range of channels may constitute the entire "TO"     
    group.
2/  Group-to-group assignments are entered in this way.

(2)  Up to 64 reassignments may be entered at the
assign channel reassignment (ACR) screen.  No more than 64
reassignments can reside in the database at one time.  Once
64 reassignments have been entered, additions and changes
can be made to the set of reassignments only after one or
more of the original reassignments has been deleted. 



CJCSM 6231.02A
1 August 1998

Annex B
Appendix AA-B-20

f.  Intercom .  The AN/TTC-39A(V)1 has two analog LS-147F
intercoms for nonsecure voice communications with other
shelters.  Each intercom can interface with external
locations in one of two ways.  A direct access interface is
provided at the TDSGM SEP (MP1), connector A16.  The second
interface must be patched from the intercom jacks to the
field-cable jacks of either the TDSGM or the SDSG patch
panels.  The patching connects the intercom to the
appropriate SEP.

g.  Dial-Up Capability for External Switch Attendant . 
An external switch attendant with a terminal, or visual
display terminal (VDT), can access the switch database via
the circuit-switched network.  The dial-up VDT can perform
the same functions as the VDT internal to the switch.  It
can access the database entry commands and obtain traffic
and switch status statistics.  Remote access to the
database, however, is restricted through the use of a
password entered on the ASC worksheet.  Separate visual
display unit controllers (VDUC) are used for the internal
supervisory position and the remote VDU terminal.  Both
terminals can access the database simultaneously; however,
when the two terminals request simultaneous access to the
same table or screen, contention is resolved by
time-sharing.

9.  AN/TTC-39A(V)1 Timing

a.  Timing Overview .  The switching and control
equipment in the AN/TTC-39A(V)1 operates at preset
frequencies and, therefore, requires clocking signals to 
maintain synchronization.  In addition, all DTGs in a
circuit switch must be in bit, frame, and signaling
synchronization with each other.  The timing and
synchronization necessary for operation of the circuit
switch are provided by switch timing circuits.  These
consist of a master timing generator (MTG), three local
timing generators (LTGs), and an SDSG timing generator, all
of which are redundant.  (See CJCSM 6231.04, Chapter XXI for
a detailed discussion of timing.)

(1)  Each MTG is controlled by a crystal oscillator,
which is phase-locked to a more accurate timing source. 
This source may be either external or internal to the
switch.  The method of deriving timing from an internal
reference source is called the MASTER timing mode, while the
SLAVE mode refers to the recovery of timing from an external
reference.  If both primary and secondary MTGs were to
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detect a loss of recovered clock from the timing reference,
the MTG controller would be capable of operating in a
stand-alone mode.

(2)  Normally, the rubidium atomic timing standard
internal to the AN/TTC-39A(V)1 serves as the MTG's timing
source.  As a backup, the oscillators may be slaved to the
timing of an external source (the external source should
have a nuclear standard--such as another AN/TTC-39 series
switch or CNCE).  In the latter case, timing would be
recovered from an incoming DTG.  Only one DTG at a time can
be used as an external reference source, and that DTG must
be one of the following:  group 1, 2, 16, or 17.  The group
with the lowest bit error rate (BER) should be selected.

(3)  The timing mode is chosen using the MTG
selector switches at the CEG patch panel.  This occurs
during initialization of the first DTG.  When the internal
timing standard is to be used as the reference for the MTG
oscillators, set the Sync-Source switch on the MTG Selector
panel to MA.  When the MTGs are to be slaved to the timing
recovered from an incoming group, set the Sync-Source switch
to 1, 2, 3, or 4 (where the numbers correspond to DTGs 1, 2,
16, and 17, respectively).  Then set the Group Rate Switch
on the MTG selector panel to the rate of the selected DTG.

(4)  In addition to the Group Rate and Sync-Source
switches, there is a third switch on the MTG selector panel,
the three-position LTG selector toggle switch.  The LTG
switch usually is kept in the central NORM position.  The
LTG A (primary LTG) and LTG B (backup LTG) positions are
used to prevent disruption of the timing circuits when
either the primary or backup distribution driver must be
replaced.  Distribution drivers provide the LTGs with the
frequencies generated by the MTG oscillator assembly and the
controller and synthesizer circuits.  LTGs, in turn, provide
the output clock frequencies required for switching and
control.

(5)  There are three redundant LTGs.  One provides
clocking for both analog and digital switching and control
equipment.  This LTG is in the CEG card nest.  The other two
LTGs, which are found in the TDSGM card nest, are used
strictly for digital switching equipment.  These are
isolated one from another for the purpose of call security. 
One is designated as a RED LTG, the other as BLACK.  The RED
LTG provides a clock for unencrypted or nonsecure call
processing.  The BLACK LTG provides the clocking for secure
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call processing.  Switchover to the backup LTGs is automatic
upon detection of a fault in the primary LTG.  When the
fault is repaired, switchover back to the primary LTG also
is automatic.

b.  AN/TTC-39A(V)1 Timing Subsystem .  The redundant
crystal oscillator has a stability of better than 1 x 10 ��

per day over the specified operating-temperature range (-50 (

to +120 ( F).  The stability of the atomic standard is ±3 x
10 ��� per day.  The rubidium clock's output frequencies are
adjustable to within ±1 x 10 ��� of the desired frequencies. 
The atomic standard has a rated accuracy of 1 x 10 ��� per
month and should be calibrated annually.  The MTG receives a
fault indication whenever the atomic clock fails to generate
an accurate reference signal.

c.  Circuit Switch Timing Flow

(1)  Figure A-1 shows the timing flow when the
AN/TTC-39A(V)1's MTG is operating in the MASTER timing mode. 
Two groups are shown, with group 1 going to switch 2, and
DTG 2 destined for switch 3.  (The distant timing source
also could be a radio or a CNCE.) The MTG output, labeled
T1, is used to time both the internal operation of the
switch and all transmitted groups.  The receive side of DTG
1 is shown with timing T2 from switch 2.  T3 on the receive
side of DTG 2 is the timing from switch 3.  The incoming
data in groups 1 and 2 are clocked into the switch's 512 bit
(± 256) FIFO group buffers by T2 and T3 respectively, and
are clocked out of the buffers by the internal T1.  If the
distant-end timing source is either an AN/TTC-39A(V)1 or a
CNCE, then that source also should operate in the MASTER
timing mode.

(2)  Figure A-2 shows the AN/TTC-39A(V)1 timing flow
when timing is slaved to a digital group input.  (This mode
of timing should be used only when the rubidium standard is
incapable of providing an accurate source.)  T1 and T2
represent the incoming timing from two DTGs.  In this
example, the timing of the switch on the left is derived
from recovered clock T1.  T1 must be the most accurate of
the timing recovered from DTGs 1, 2, 16, and 17.  DTG 1 is
the source for T1.  The Sync Source switch on the MTG
selector panel is set to 1, and the AN/TTC-39A(V)1 MTG is
slaved to T1.  The AN/TTC-39A(V)1 uses T1 to time both the
internal operation of the switch and all transmitted groups. 
T2 represents the timing from DTG 5.  Incoming data in DTG 1 



CJCSM 6231.02A
1 August 1998

Annex B
Appendix AA-B-23

7�

����%,7
),)2

7;

5;

7�

7�

�7�� 7�

5;

7;

%8))(5

7�

7�

7�

7�

'7* �

72 ,17(51$/
6:,7&+,1* $1' &21752/

7�

����%,7
),)2

7;

5;

7�

7�

�7�� 7�

5;

7;

%8))(5

7�

7�

7�

7�

'7* �

��$

7,0,1*

68%�

6<67(0
6:,7&+ �

6:,7&+ �

)LJXUH $��� $1�77&���$�9�� 0DVWHU 7LPLQJ 0RGH

$1�77&���$�9��

�0$67(5 7,0,1*�

�0$67(5 7,0,1*�

�0$67(5 7,0,1*�



CJCSM 6231.02A
1 August 1998

Annex B
Appendix AA-B-24



CJCSM 6231.02A
1 August 1998

Annex B
Appendix AA-B-25

is clocked into the 512 bit (±256) FIFO buffer by T1, and
are clocked out of the buffer by the internal timing derived
from T1.  In a similar manner, data from group 5 are clocked
into the second group's buffer by T2.  They are clocked out
of the buffer by T1.

10.  Switch Termination Capacity

a.  External Termination Capacity .  The total
termination capacity of the AN/TTC-39A(V)1 is 744 lines. 
Digital multiplexed loops and trunks constitute the greatest
part of termination capacity.  The AN/TTC-39A(V)1's digital
termination capacity is 648 lines.  Of these, 144 may be
single-channel terminations.  Table A-13 summarizes the
switch's termination capacity. 

b.  Analog Terminations .  The single SDSG in the switch
accommodates a total of 96 analog loops and trunks, all of
which are single-channel terminations.  This number is a
significant reduction from both the 300-line and 600-line
versions of the AN/TTC-39A(V)1.  However, additional analog
lines can be accommodated through the switch's AVDTG
capability.  This feature is explained in the following
paragraphs.  Figures A-3 through A-6 provide further
information on the AVDTG function.

(1)  AVDTG .  The AN/TTC-39A(V)1 can handle up to 60
additional analog loops (Type 1, local-battery, only) via
digital multiplexed groups (LGMs, RLGMs, and RMCs).  AAU
cards must be installed in the external DGM equipment.  The
TD-1389 low rate multiplexers (LRMs) operating in the LGM-
emulate mode and using CVSD cards may also be used for AVDTG
subscribers.  AAU cards provide the analog-to-digital and
digital-to-analog conversions required for the termination
of analog circuits on the TDMX.  There are two circuits per
card.  When the AVDTG option is exercised, analog channels
are substituted for digital loops on a two-for-two basis. 
The required channel rate for AVDTG subscribers is 32 kbps. 

(2)  Signaling and supervision tones from AVDTG
cannot be detected in the digital mode.  They must be
converted from a digital to an analog signal before call
processing can take place.  Five pooled DTMF receivers and a
maximum of 60 dedicated analog scanners are reserved for the
AVDTG function.  A half-connect is maintained at all times
between each assigned AVDTG channel and its dedicated CVSD 
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Table A-13.  AN/TTC-39A(V)1 Switch Termination Capacity

SDMX TDMX

External Terminations
  Single Channel
    Analog
    Digital
  Multiplexed
    Analog
    Digital

Total

96
 0

 0
 0

96

  0
144

   60(max)
648

648

Common Equipment
  DTGs (max)
  LSCDMs (max)
  TEDs
  LKGs
  IMUs
  Analog Senders/Receivers
  DTMF Receivers
  Digital Receivers
  Aux Senders/Receivers
  Conference Ports
  Call-Service Positions
  Rate-Changer Units
  Trunk Signaling Buffers:

12

1

3

30
 2
15
32
36

 5
20

20
 3
10
30

unit analog scanner.  The scanners continuously monitor the
output of the CVSD units to detect requests for service
(off-hook signals) from the AVDTG channels. 

(3)  After the switch has received the off-hook
signal from the AVDTG telephone, it assigns one of the five
pooled CVSD units and DTMF receivers to collect digits from
the telephone.  This connection remains in effect for the
duration of the telephone's signaling phase.

(4)  Both the number of AVDTG subscribers and their
matrix assignments can vary.  Therefore, the 60 CVSD units
associated with the dedicated analog scanners must be
assigned each time a new loop-group configuration is entered
into the database.  CVSD units may be assigned only for 
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Type-1 TDMX lines, using the ATS worksheet (see Figures V-35
to V-36 in Chapter V).  The 60 CVSD units are packaged in
7 CVSD A cards located in the TDSGM card nests.  Thirty-six
of the CVSD units are in frame 2.

(5)  In addition to the analog signaling and
supervision equipment reserved on the TDSGM, the
AN/TTC-39A(V)1 provides five pooled RCUs for AVDTG
subscribers.  These are used for the duration of a call to
provide bit-rate compatibility when a 32 kbps AVDTG
subscriber is connected to a 16-kbps trunk.  Each RCU
consists of two CVSD units, one operating at 32 kbps and the
other operating at 16 kbps.  The analog interfaces of the
two RCU ports are connected.  Note that rate-changed AVDTG
calls undergo an extra CVSD (and a D/A/D) conversion, which
could impair the call's voice quality.

(6)  Because this analog common equipment is located
in the TDMX, IMUs are not needed for handling AVDTG
signaling and supervision.  However, an IMU is used each
time an AVDTG subscriber is connected to an SDSG loop or
trunk.

c.  Digital-Termination Capacity .  The AN/TTC-39A(V)1's
two digital matrices terminate a total of 648 external
digital lines.  Of these, 144 can be single-channel
terminations.  The remainder are handled by the switch's 30
DTGs.

11.  Switch Configuration

a.  Common Equipment .  The AN/TTC-39A(V)1 has one analog
and two digital matrices.  The common equipment for the
switch is listed in multipage Table A-14.  
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Table A-14. Common Equipment, AN/TTC-39A(V)1

  Intermatrix Units (IMU) - Terminal Type 98

Unit
Number

SDSG Nest
SDSG

Address
TDSGM

AddressEquipment Card Slot
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Table A-14.  (Cont'd)

  Rate Changer Units (RCU) - Type 100

Unit Number TDSGM-Nest
Card Slot

TDSGM Address

Port 1 Port 2

1

CVSDA Card
CVSD Unit No. 2

A3-37 14-40 14-45

2 A3-37 14-41 14-46

3 A3-37 14-42 14-47

4 A3-37 14-43 14-48

5 A3-37 14-44 14-49

  DTMF Receivers - Terminal Type 111

Unit
Number

CEG Nest SDSG Nest
SDSG
AddressCard

Type
Card Slot Card Type Card Slot

3 DTMFB A2-15 SVLTU A2-22 1-06-11

4 DTMFB A2-15 SVLTU A3-22 1-10-11

5 DTMFB A2-15 SVLTU A1-23 1-02-12

11 DTMFB A2-20 SVLTU A2-22 1-07-11

12 DTMFB A2-20 SVLTU A4-39 1-12-11

13 DTMFB A2-20 SVLTU A1-23 1-03-12

17 DTMFB A2-25 SVLTU A3-22 1-09-11

18 DTMFB A2-25 SVLTU A4-39 1-13-11

19 DTMFB A2-25 SVLTU A1-23 1-04-12
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Table A-14.  (Cont'd)

  MF Receivers - Terminal Type 112

Unit
Number

CEG Nest SDSG Nest
SDSG

AddressEquipment Card Slot Equipment Card Slot

25 MFRCB A2-30 SVLTU A2-22 1-08-11

26 MFRCB A2-30 SVLTU A3-22 1-11-11

27 MFRCB A2-30 SVLTU A4-39 1-01-12

  DTMF/MF Senders - Terminal Type 116

Unit
Number

CEG Nest SDSG Nest
SDSG

AddressEquipment Card Slot Equipment Card Slot

5 SEND A3-36 SVLTU A2-22 1-06-11

6 SEND A3-36 SVLTU A2-22 1-07-11

7 SEND A3-37 SVLTU A2-22 1-08-11

8 SEND A3-37 SVLTU A3-22 1-09-11

9 SEND A4-34 SVLTU A3-22 1-10-11

10 SEND A4-34 SVLTU A3-22 1-11-11

11 SEND A4-35 SVLTU A4-39 1-12-11

12 SEND A4-35 SVLTU A4-39 1-13-11

13 SEND A4-36 SVLTU A4-39 1-01-12

14 SEND A4-36 SVLTU A1-23 1-02-12

15 SEND A4-37 SVLTU A1-23 1-03-12

16 SEND A4-37 SVLTU A1-23 1-04-12
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Table A-14.  (Cont'd)

  Auxiliary Sender/Receivers- Terminal Type 115
 

Sender

Unit
CEG Nest SDSG Nest

SDSG
AddressCard Type Card Slot Card Type Card Slot

AUX
Send

AXSND A3-38 SVLTU A1-22 1-05-11

Receivers

Unit
CEG Nest SDSG Nest

SDSG
AddressCard Type Card Slot Card Type Card Slot

Aux Rcv
Card A

AXRCA A2-33 SVLTU A1-22 1-05-11

Aux Rcv
Card B

AXRCB A2-35 SVLTU A1-22 1-05-11

Aux Rcv
Card C

AXRCC A2-37 SVLTU A1-22 1-05-11

Aux Rcv
Card D

ACRCD A2-39 SVLTU A1-22 1-05-11
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Table A-14.  (Cont'd)

  Digital Receivers - Terminal Type 113

Unit
Number

CEG-Nest
Card Slot

LDI 1/

TDSGM
AddressNumber Slot

  1 2/ A5-25  7 A2-34 14-58

  2 2/ A5-25  7 A2-34 14-59

 3 A5-25  7 A2-34 14-60

 4 A5-26  7 A2-34 14-61

 5 A5-26  7 A2-34 14-62

 6 A5-26  7 A2-34 14-63

 7 A5-27  9 A5-24 01-63

 8 A5-27 9 A5-24 02-63

 9 A5-27 9 A5-24 03-63

10 A5-28  9 A5-24 13-63

11 A5-28 9 A5-24 04-63

12 A5-28  9 A5-24 05-63

13 A5-29  9 A5-24 06-63

14 A5-29 18 A5-24 Frame 2 15-63

15 A5-29 18 A5-24 Frame 2 07-63

16 A5-30 18 A5-24 Frame 2 08-63

17 A5-30 18 A5-24 Frame 2 09-63

18 A5-30 18 A5-24 Frame 2 10-63

19 A5-31 18 A5-24 Frame 2 11-63

20 A5-31 18 A5-24 Frame 2 12-63
          
1/  Digital-receiver cards are in the CEG card nest.
    LDI cards are in the TDSGM nests.  The three LDIs        
    connect the receivers with the switch MUX/DEMUX.
2/  Digital receivers 1 and 2 are permanently assigned to    
    the LCSP and RCSP 1 respectively.  Digital receiver 21   
    is not used.
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Table A-14.  (Cont'd)

 DTMF Receivers for AVDTG - Terminal Type 114

Unit
Number

TDSGM-Nest
Card Assignment

For CVSDAs

CEG-Nest
Card Assignment

For DTMF Rcvr TDSGM
Address

Type Slot Type Slot

 8 CVSD 9 A1-35 DTMFB A2-15 14-22

15 CVSD 9 A1-35 DTMFB A2-20 14-23

16 CVSD 9 A1-35 DTMFB A2-20 14-24

23 CVSD 9 A1-35 DTMFB A2-25 14-25

24 CVSD 9 A1-35 DTMFB A2-25 14-26

  Trunk Signaling Buffer (DSB/TSB) 1/  - Terminal Type 110/117

TDSGM TDSGM

Unit
Number2/

Card
Slot Address

Unit
Number

Card
Slot Address

 1 A5-34 01-00  16 4/ A5-34 07-00

 2 A5-35 01-01 17 A5-35 07-01

   3 3/  A5-35 01-02 18 A5-35 07-02

  4 3/ A5-36 01-03 19 A5-36 07-03

 5 A5-36 01-04 20 A5-36 07-04

 6 A5-37 01-05 21 A5-37 07-05

 7 A5-37 01-06 22 A5-37 07-06

 8 A5-38 13-00 23 A5-38 15-00

 9 A5-38 13-01 24 A5-38 15-01

10 A5-39 13-02 25 A5-39 15-02

11 A5-39 13-03 26 A5-39 15-03

12 A5-40 13-04 27 A5-40 15-04
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TDSGM TDSGM

Unit 
Number 

Card
Slot

Address Unit
Number

Card Slot Address

13 A5-40 13-05 28 A%-40 15-05

14 A5-41 13-06 29 A5-41 15-06

15 A5-41 13-07 30 A5-41 15-07

          
1/  In-band DSB cards and out-of-band TSB cards are          
    interchangeable.  With the exception of the cards in     
    slot A5-34, each card accommodates two channels.
2/  Buffer cards 1-15 are installed in frame 1 of the TDSGM  
    card nest; cards 16-30 are in frame 2.
3/  Hardwired to Type II modems in SDSG (can also be         
    assigned to a DTG).
4/  TSB 16 presently not used.

  Conference Bridges, TT-120

TDSGM 1

CBU
LOC

A2-39 A2-40 A2-39

CBU 1 CBU 2 CBU 3 CBU 4 CBU 5 CBU 6

Port 1
Port 2
Port 3
Port 4
Port 5

13-08
13-09
13-10
13-11
13-12

13-13
13-14
13-15
13-16
13-17

14-12
14-13
14-14
14-15
14-16

14-17
14-18
14-19
14-20
14-21

15-08
15-09
15-10
15-11
15-12

15-13
15-14
15-15
15-16
15-17

NOTE:  CBUs 5 and 6 are available but the cards are not      
       delivered in the baseline unit.
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  LKGs - Terminal Type - 123

Plain Text Cipher Text

Unit Number TDSGM Address TDSGM Address
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Table A-14.  (Cont’d)

Plain Text Cipher Text

Unit Number TDSGM Address TDSGM Address
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b.  LTU and Special Adapter Cards .  The AN/TTC-39A(V)1
is delivered with the quantity of LTU and special adapter
cards shown in Table A-15.  The quantities shown do not
include spares or RSP.   

Table A-15.  AN/TTC-39A(V)1 Printed Circuit Board Quantities

Printed Circuit
Board

Code Circuits
per Board

Quantity
Installed

Total 

Normal Wide Band   NWLTU 2    32     64

Common Battery   CBLTU 2     9     18

DSN Telephone   AVLTU 2     1      2

1600-Hz Ringdown   16LTU 2     2      4

20-Hz Ringdown   20LTU 2     4      8

Intermatrix   IMLTU 3    16     48

dc Closure   DCCLR 1     4      4

2600-Hz SF   SF 1     4      4

E&M Signaling   E&M 2     2      4

Diphase Loop   DLPMA 4    38    162
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ANNEX C TO APPENDIX A

PLANNING AN/TTC-39A(V)1 SWITCH EMPLOYMENT 

PART A

SWITCH PLANNING

1.  Switch Planning .  The worksheets used in planning the
use of an AN/TTC-39A(V)1 have been grouped into the
following 11 categories.  Each category is discussed
briefly, including when each form should be used.

a.  Common Equipment .  Switch common equipment is
assigned using the worksheets listed below.  These
worksheets establish in software the specific configuration
of the switch hardware.  Normally these worksheets are used
only once, during the initial fielding of the switch.  Once
these data have been entered, a copy of these worksheets
should be retained.  The common equipment worksheets are as
follows:

(1)  Assign Terminal Service (ATS) Signaling
Equipment Worksheet .  This worksheet allows the operator to
assign the signaling equipment.

(2)  Assign Terminal Type (ATT), IMU Worksheet .  The
operator uses this worksheet to assign IMUs. 

(3)  ATT Conference Bridge Worksheet .  The operator
uses this worksheet to assign conference bridges.  

(4)  ATT, LKG Worksheet .  The operator uses this
worksheet to assign the LKGs.

(5)  ATT, CVSD RCU Worksheet .  The operator uses
this worksheet to assign CVSD rate changers.

b.  Switch Initialization .  The switch operator uses the
following worksheets to initialize the switch and assign
classmarks.  All worksheets must be completed.

(1)  Assign Switch Initialization (ASI) Worksheet . 
This worksheet assigns a switch description (such as a
number of TDSG matrices) but also assigns items such as the
switch code.
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(2)  Assign Switch Classmarks (ASC) Worksheet .  This
worksheet assigns switch classmarks (that apply to the
entire switch) associated with routing.

c.  CSP .  The CSP is assigned using the ATT CSP
worksheet. 

d.  Analog Loops and Trunks .  The ATS Analog Loop and
Trunk worksheet assigns analog loops and trunks, if any are
assigned.  If compressed dial, preprogrammed conference,
zone restriction, or traffic load control are to be used,
see Subsection 2, paragraphs 18, 20, 28, and 31,
respectively.  Before assigning analog terminations, the
planner-engineer should consider the following:

(1)  Subscriber's Physical Location .  Subscribers
are served by 26-pair cable.  Grouping by physical location
minimizes the amount of cable and wire needed; however, the
planner-engineer should consider the possibility of adding
subscribers.  (AN/TTC-39A(V)1 subscribers may also be served
by a digital group and DGM equipment, using the AVDTG
capability.)

(2)  Requirement for Special Adapters .  Certain
types of subscriber loops and trunks require special
adapters.  These adapters can be installed only on field
cables 1 and 2. 

(3)  Approved Loops .  Subscribers must be trained on
the security aspects of approved loops.

e.  Digital Loops and Trunks .  Three worksheets are used
to assign loops and trunks to the digital side of the
switch.  If compressed dial, preprogrammed conference, zone
restriction, or traffic load control are used, see
paragraphs 9, 10, 28, and 31, respectively.  Before the
switch planners begin to assign digital terminations, they
should evaluate the following items:

(1)  Geographical Location of Local Digital
Subscribers .  Local subscribers may be served by either
26-pair cable or a digital group and digital group multiplex
equipment.  In either case, subscribers should be grouped by
physical location to minimize the cable used.  Additional
subscribers also should be considered.

(2)  Available Transmission Equipment .  Transmission
equipment dictates the data rates and the types of
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modulation that can be used in digital groups.  TDMX
termination assignment and use of the digital GM depend upon
the transmission equipment in use.

(3)  Approved Loops .  Subscribers must be trained in
the security aspects of approved loops.

(4)  Future Changes to Established DTGs .  When
assigning DTGs to NCMDs, future changes should be evaluated. 
Spare NCMDs should be placed where they are most likely to
be used.  For example, if the size of the digital group may
increase from 9 to 18 channels, every effort should be made
to keep as a spare the next NCMD in sequence.  If this is
not done, NCMD terminations in use must be moved to a
location where two consecutive NCMDs are available.

(5)  Digital Loops and Trunks .  These are assigned
using the worksheets listed below.

(a)  ATS Digital Loop Trunk Worksheet .  This
worksheet assigns digital loops and trunks, if any are
assigned.

(b)  Assign Digital Transmission Group (ADT)
Worksheet .  This worksheet combines digital terminations
into digital groups.  It must be used if any digital groups
(either trunks or local loops) are assigned.

(c)  Assign Secondary Traffic Channels (AST)
Worksheet .  If DGM equipment is used in certain
configurations, secondary traffic channels must be
identified.  This worksheet can be used for both switches.

f.  Special Features .  Certain worksheets are completed
based on the special features assigned to subscribers.  If
the features are not assigned to any subscribers, these
worksheets are not used.  The worksheets are:

(1)  Assign Preprogrammed Conference List (APC)
Worksheet .  This worksheet assigns subscribers to a
preprogrammed conference group.

(2)  ACP Worksheet .  This worksheet assigns
compressed dial numbers and their corresponding directory
numbers to an ACP.
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(3)  Assign Individual Compressed Dial List (AIC)
Worksheet .  This worksheet assigns numbers to individual
compressed dial lists.

(4)  Assign Zone Restriction (AZR) Worksheet .  This
worksheet defines the permissive or restrictive zone lists. 
It would probably be used most often to restrict DSN access.

(5)  Assign Alternate Parent (AAP) Worksheet .  This
worksheet defines the switch codes for the alternate and/or
lateral COMSEC parent switches.

(6)  Assign transfer List (AXL) Worksheet .  This
worksheet defines COMSEC identifiers to a home or lateral
transfer list or deletes existing COMSEC identifiers.  

g.  Routing .  Traffic routing is established for an
AN/TTC-39A(V)1 using the worksheets listed below.  Before
any routing can occur, a routing diagram must be available. 
As a minimum, this diagram must show:  the number and type
(digital or analog) of trunks in each TGC, the PRSL of each
switch, and area code boundaries (if any).  The worksheets
are:

(1)  Assign Trunk Group Cluster (ATG) Worksheet . 
This worksheet assigns characteristics to TGCs.  It is used
any time a trunk is used.

(2)  Assign NYX Routing (ANY) Worksheet .  This
worksheet assigns area codes.  Because a home area code must
be assigned, this worksheet will always be used.

(3)  Assign PR (NN) Routing (APR) Worksheet .  This
worksheet defines NN (PR) (primary area) routing.

(4)  Assign XX (SL) Routing (ASL) Worksheet .  This
worksheet defines XX (SL) (switch location) routing.

(5)  Assign XXX Routing (AXX) Worksheet .  This
worksheet assigns XXX routing.  It serves several purposes. 
One of the more common uses is to define an XXX code for
routing to terminals such as converters and manual switches. 
When used in this manner, it conserves XX (SL) codes as the
switch routes on the XXX.  Because the AN/TTC-39A(V)1
routing table is limited to 50 SLs, this worksheet will
normally be used.  
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(6)  Assign Commercial Network Routing (ACN)
Worksheet .  This worksheet is used only when a TGC has been
assigned as type C (commercial).

(7)  Assign NNX Routing (ANN) Worksheet .  This
worksheet defines an NNX switch code.  It can be used for
both switches.

(8)  Assign NNXX Routing (ANX) Worksheet .  This
worksheet is prepared at selected switches that use a 3/4
numbering plan.  The worksheet provides routing to
designated PBXs and provides for expanded switch operation.

(9)  Assign Digit Editing (ADE) Worksheet .  This
worksheet edits telephone numbers to make them compatible
with numbering plans in different networks or areas.

(10)  Assign Alternate Area Routing (AAA) Worksheet . 
This worksheet is used when alternate paths exist to a
distant PR (or NYX).

(11)  Assign Fixed Directory Routing (AFD) Routing
Worksheet .  This worksheet is used to assign the current
locations of fixed-directory subscribers and units.

h.  COMSEC .  The AVL Worksheet assigns storage locations
to keys.  

i.  Switch Features .  Three worksheets, as described
below, are used to assign certain switch features:

(1)  Assign Thresholds (ATH) Worksheet .  This
worksheet changes time-outs (such as interdigit and dial
tone) and assigns the TLC thresholds.  Normally it is not
used unless TLC is implemented.

(2)  Assign Traffic Metering (ATM) Worksheet .  This
worksheet assigns the interval between reports on loops and
TGCs.  This worksheet is not used unless periodic printouts
have been requested on the ASC worksheet.

(3)  Assign Frequency for Network Reporting (AFR)
Worksheet .  This worksheet changes the time intervals for
certain network reports (such as, TGC/calls by precedence
and TGC/calls preempted).  This worksheet is used only to
change the frequency of these reports.



CJCSM 6231.02A
1 August 1998

Annex C
Appendix AA-C-6

j.  EUB .  Two worksheets, as discussed below, are used
to configure the CS for EUB operation:

(1)  Assign Essential User Bypass (AEU) Worksheet . 
This worksheet assigns up to 60 subscribers to another
switch for emergency service.

(2)  Assign Received Bypass List (ARB) Worksheet . 
This worksheet assigns subscribers to the switch for
emergency service.  Up to 60 subscribers from each of 2
other switches may be assigned.

k.  Assign Channel Reassignment (ACR) Worksheet .  This
worksheet combines and decombines DTGs.  From a planning
standpoint, it should be completed only if the
AN/TTC-39A(V)1 is to serve as a nodal control.

PART B

AN/TTC-39A(V)1 DATABASE

2.  Introduction .  This subsection contains worksheets for
AN/TTC-39A(V)1 database entries.  The planner-engineer
provides these worksheets to the switch operator.  An
explanation of the data elements required and the accepted
range of values is provided for each worksheet.  

3.  General .  Subparagraphs 3a and 3b below contain the
range of values for matrix addresses.  Certain data elements
are not entered in the database but are used by switch
operators and maintainers to properly configure the switch
hardware.  These elements or worksheets containing these
elements are annotated with an asterisk (*) in the title of
the paragraph in which they are described.  Worksheet titles
correspond to the display menus upon which data elements are
entered.  The worksheets are described in alphabetical order
by command and screen.  Table A-16 is the data entry index
for the AN/TTC-39A(V)1, with references to corresponding
explanations for each worksheet. 

a.  SDMX Address Format .  Each loop, trunk, or piece of
common equipment associated with the SDMX is connected to a
specific matrix terminal.  This terminal is identified by a
matrix address.  The SDMX address is in the form X (SDSG
frame = 1) - XX (SDMX group = 01 to 13) (SDMX terminal = 01-
12).
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Table A-16.  Data Entry Index, AN/TTC-39A(V)1

Command Paragraph Figure

AAA
AAP
ACI
ACN
ACP
ACR
ADE
ADT
AEU
AFD
AFR
AIC
ANN
ANX
ANY
APC
APR
ARB
ASC
ASI
ASL
AST
ATG
ATH
ATM
ATS
ATS
ATS
ATT
ATT
ATT
ATT
ATT
AVL
AXL
AXX
AZR

Assign Alternate Area Routing
Assign Alternate Parent
Assign Call Inhibit
Assign Commercial Network Routing
Assign Common Pool Compressed Dial List
Assign Channel Reassignment
Assign Digit Editing
Assign Digital Transmission Group
Assign Essential User Bypass
Assign Fixed Directory Routing
Assign Frequency for Network Reporting
Assign Individual Compressed Dial List
Assign NNX Routing
Assign NNXX Routing
Assign NYX Routing
Assign Preprogrammed Conference List
Assign PR (NN) Routing
Assign Received Bypass List
Assign Switch Classmarks
Assign Switch Initialization
Assign XX (SL) Routing
Assign Secondary Traffic Channels
Assign Trunk Group Cluster
Assign Thresholds
Assign Traffic Metering
Assign Terminal Service (Analog Loop/Trunk)
Assign Terminal Service (Digital Loop/Trunk)
Assign Terminal Service (Signaling Equipment)
Assign Terminal Type (CSP)
Assign Terminal Type (Conference Bridge)
Assign Terminal Type (IMU)
Assign Terminal Type (LKG)
Assign Terminal Type (CVSD RCU)
Assign Variable Location
Assign Transfer List
Assign XXX Routing
Assign Zone Restriction

4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

A-7
A-8
A-9

A-10
A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-18
A-19
A-20
A-21
A-22
A-23
A-24
A-25
A-25
A-26
A-27
A-28
A-29
A-30
A-31
A-32
A-33
A-34
A-34
A-35
A-36
A-37
A-38
A-39
A-40
A-41

b.  TDMX Address Format .  Each loop, trunk, or piece of
common equipment associated with the TDMX is connected to a
specific matrix terminal.  This terminal is identified by a
matrix address.  The TDMX address is in the form XX (TDMM in
the SDSG = 01-15) - XX (TDMM terminal TDMM = 0063).

4.  AAA .  The worksheet for alternate area routing is shown
in Figure A-7.  Alternate area routing is used when multiple
paths exist from the home switch to distant areas, either
NYX or PR.  The first-preferred and second-preferred route
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may be specified for up to 10 NNX or PR codes in an NYX
table, or SL codes in a PR table.  Eight alternate area
routing tables can be assigned.  The following data elements
are contained in the worksheets.

a.  Alternate Area Code .  Enter a 2- or 3-digit number
(PR or NYX) to specify the alternate area to be routed to. 
Up to eight of these codes may be entered.  The entry is
based on network routing plans and must be compatible with
the ANY and APR worksheets. 

b.  Switch Code .  Enter the 2- or 3-digit numbers that
identify the switches for routing to the area cited in
subparagraph 5a above.  The entries are in the format NNX or
PR if the area code is NYX, or SL if the area code is PR. 
One switch code per area code is required.  Up to 10 switch
codes per area code may be entered.  The entry must be based
on network routing plans and must be compatible with the
ANY, APR, and ASL worksheets.

c.  First TGC/Second TGC .  Enter a 1- to 3-digit number
(1-127) to identify the first- and second-preferred routes
to the switch code indicated.  The first-preferred TGC is
required; the second, optional.  This entry is based on
network routing tables.  This entry must be compatible with
entries on the ATG worksheet.

5.  AAP .  This worksheet (Figure A-8) is used to identify
the switch codes for alternate and lateral COMSEC parent
switches (APS/LCPS) and to designate whether or not keys are
to be transferred.

a.  Alternate Parent .  Enter = NNX(X) = switch code of
APS.

b.  Lateral Parent .  Enter  = NNX (X) = switch code of
LCPS.

c.  Acting as Parent for Home Subnetwork .  Enter Y = Yes
or N = No.

d.  Acting as Parent for Lateral Subnetwork .  Enter Y =
Yes or N = No.
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Figure A-7.  AAA, Alternate Area Routing Worksheet
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e.  Transfer Home Keys to Alternate Parent .  Enter
Blank = No transfer, 1 = Home List from AXL worksheet, 2 =
All Associated Home Keys, or 3 = Stop Home Transfer in
Progress.

f.  Transfer Lateral Keys to Lateral Parent .  Enter
Blank = No transfer, 1 = Lateral List from AXL Worksheet, 2
= All Associated Lateral keys, or 3 = Stop lateral transfer
in Progress.

6.  ACI .  Data elements for call inhibit are entered on the
worksheet shown in Figure A-9.  Call inhibit, a switch
capability, examines area and switch codes to screen calls
and thus prevents subscribers from gaining access to
restricted subnetworks.  Any NYX area and selected NNX codes
within that area may be specified, to which local
subscribers and PBXs are not permitted access.  All
subscribers and PBXs are affected because the feature is not
selectable on a terminal-by-terminal basis.  (Call inhibit
can also be applied to incoming calls on specific TGCs by
using the ATG worksheet.)  Up to 20 call-inhibit lists can
be assigned with up to 50 NNX codes in each.  The 50 NNX
codes can be 50 individual NNX codes, 25 consecutive code
groups, or a combination of code groups and individual
codes.  Entries must be compatible with the network
numbering and routing plans.  Data elements are described in
the following paragraphs.

a.  NYX Area Code .  Enter a 3-digit number (NYX), where
N = 2 to 9, Y = 0 or 1, and X = 0 to 9.  This identifies the
area containing NNX codes to which access is to be
restricted.  The area code must be compatible with the
network numbering plan and routing plan.
 

b.  Start NNX .  Enter a 3-digit number (NNX), where
N = 2 to 9 and X = 0 to 9, to specify the first NNX code (in
numerical sequence) to which calls will be inhibited.  If an
individual NNX code is specified, it is entered here.  For
systems that use the 4/3 numbering plan, PRS can be
substituted for NNX.  However, using PRS can lead to
unwanted results.  This entry could inhibit calls to as many
as 10 switches because any PRSL switch with a matching PRS
would be inhibited.

c.  End NNX .  Enter a 3-digit number (NNX) to specify
the last NNX code of a consecutively numbered group that
began with the entry in subparagraph 6b above.  If an 
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Figure A-9.  ACI, Call Inhibit List Worksheet
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individual NNX code is to be specified, leave this entry
blank.

d.  Eliminate .  Enter E to eliminate entry from list.

7.  ACN .  Commercial network routing information is entered
on the worksheet shown in Figure A-10.  Up to six data
elements are entered on the worksheet.  The primary and
alternate TGCs (up to five) are entered by TGC number in the
range 1-127.  These TGCs specify the routes used in
accessing the commercial network.  The primary TGC must be
entered if commercial routing is specified.  The alternate
TGCs are optional entries based on the routing plan.  The
entries must be compatible with entries in the ATG and ATS
trunk worksheets.

8.  ACP .  Figure A-11 is the worksheet used to assign the
common-pool compressed dial lists.  Compressed dialing
permits selected subscribers to dial a 2-digit number plus C
to reach another subscriber.  Each of 5 common-pool
compressed dial lists may contain up to 80 compressed dial
codes.  Subscribers authorized common-pool access are
classmarked on the ATS worksheet according to which one of
the five common-pool directories they can access. 
Subscribers authorized access to one directory will have
access to all the codes within that directory, but are
denied access to the other four common-pool directories. 
The directories (lists) are established on this worksheet. 
Data elements are described in the following paragraphs. 
(To establish individual compressed dial lists, see
paragraph 13.)

a.  List Number .  Enter a single digit (1-5) to define
the common-pool compressed dial list for which the codes are
being established.

b.  CDN .  Enter a 2-digit number (20-99) to assign a
compressed dial number.  (This is the number subscribers
dial to have the switch dial the directory number.)  The
same CDN may be contained in all 5 lists, as each list is
independent.

c.  Directory Number .  Enter up to a 13-digit number (escape
code is suppressed) to assign a directory number that
corresponds to the CDN assigned in subparagraph 5b above.
The switch outpulses this number when a subscriber dials the
CDN.  Because the lists are independent, the same directory 
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number may appear in all five lists.  It may have the same
or a different associated CDN in each list.

9.  ACR .  This worksheet should be completed by the planner-
engineer only if the switch is to be used as a nodal
control; i.e., not collocated with an AN/TSQ-111 CNCE.  As
with the CNCE, the AN/TTC-39A(V)1 CRF can combine or
decombine DTGs.  Group and subgroup matrix assignments, such
as DTG-to-DTG or subgroup-to-subgroup, are determined from
the ADT worksheet.  CRF data elements are entered from the
ADT worksheet shown if Figure A-12.  (See Table A-17 for a
complete list of permissible reassignment combinations.)  

Table A-17.  Valid Combinations of From and To Entries

From To Assignment

'7* 1XPEHU

6XEJURXS 1XPEHU

'7* 1XPEHU

6XEJURXS 1XPEHU

6XEJURXS WR 6XEJURXS

'7* 1XPEHU

6XEJURXS 1XPEHU

'7* 1XPEHU

6WDUW &KDQQHO (QG &KDQQHO

6XEJURXS WR 5DQJH RI

&KDQQHOV LQ D '7* ��

'7* 1XPEHU

6WDUW &KDQQHO

'7* 1XPEHU

6WDUW &KDQQHO

6LQJOH &KDQQHO LQ D

*URXS WR 6LQJOH

&KDQQHO LQ D *URXS

'7* 1XPEHU

6WDUW &KDQQHO

(QG &KDQQHO

'7* 1XPEHU

6WDUW &KDQQHO

(QG &KDQQHO

5DQJH RI &KDQQHOV LQ D *URXS WR 5DQJH RI

&KDQQHOV LQ D *URXS ��

'7* 1XPEHU

6WDUW &KDQQHO

(QG &KDQQHO

'7* 1XPEHU

6XEJURXS 1XPEHU

5DQJH RI &KDQQHOV

WR 6XEJURXS ��

7'0; $GGUHVV '7* 1XPEHU

6WDUW &KDQQHO

6LQJOH �1RQJURXS�

&KDQQHO WR 6LQJOH

7'0; $GGUHVV '7* 1XPEHU

6WDUW &KDQQHO

(QG &KDQQHO

6LQJOH �1RQJURXS�

&KDQQHO WR 5DQJH RI

&KDQQHOV �IRU

6HFRQGDU\ &KDQQHOV�

          
1/  The range of channels may include the entire To group.
2/  Group-to-group assignments are entered this way.
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Figure A-12.  ACR, Channel-Reassignment Worksheet
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a.  Reassignment Number .  Enter a 1- or 2-digit number
to identify the number of the reassignment being made. The
range for this entry is 1-64.  Note that once 64
reassignments have been entered, additional reassignments
cannot be made until 1 or more of the first 64 reassignments
has been deleted.

b.  From Data .  These data elements describe the group
from which channels are reassigned.  The data must be
consistent with the ADT worksheet.

(1)  DTG Number .  An entry should be made in this
column if a group, subgroup, range of channels, or single
channel from the DTG is being reassigned.  Leave one entry
blank if the channel being reassigned is a single, nongroup
channel; i.e.,one entering the TDMX through the DLPMA.  (See
subparagraph 9b(5) below.)  Enter the 1- or 2-digit number
of the DTG containing the subgroup or range of channels to
be reassigned.  The range for this entry is 1-30.

(2)  Subgroup Number .  Make an entry in this column
if an entire subgroup from the DTG identified in
subparagraph 9b(1) above is to be reassigned; otherwise,
leave it blank.  Enter the 1-digit number identifying the
subgroup to be reassigned.  The range for this entry is 1-4. 
If an entry is made in this column, the start channel, end
channel, and TDMX address columns must be left blank.

(3)  Start Channel .  Make an entry in this column if
a range of channels or a single channel from the DTG
identified in subparagraph 9b(1) above is to be reassigned;
otherwise, leave it blank.  Enter the 1- to 3-digit number
identifying the single channel or the first primary traffic
channel in a range of channels to be reassigned.  The range
for this entry is 1-144.  If an entry is made in this
column, the subgroup number and TDMX address columns must be
left blank.  If the reassignment consists of a single
channel, no entry is required in the end channel column.  

(4)  End Channel .  Make an entry in this column if a
range of channels from the DTG identified in subparagraph
9b(1) above is to be reassigned; otherwise, leave it blank. 
Enter the 1- to 3-digit number identifying the last primary
traffic channel in the range of channels to be reassigned. 
The range for this entry is 1-144.  If an entry is made in
this column, the subgroup number and TDMX address columns
must be left blank.
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(5)  TDMX Address .  Make an entry in this column if
a single, nongroup channel is to be reassigned.  Enter the
4-digit TDMX address of the channel to be reassigned.  The
entry must be in the form DD-EE.  If any entry is made in
this column, the DTG number, subgroup number, start channel,
and end channel columns must be blank.

c.  To Data .  The data elements in this section describe
the DTG to which channels are reassigned.

(1)  DTG Number .  An entry is always made in this
column.  Enter the 1- or 2-digit number identifying the DTG
to which the channel or channels are being reassigned.  The
range for this entry is 1-30.

(2)  Subgroup Number .  Make an entry if the
reassignment is made from subgroup-to-subgroup or from a
range-of-channels to subgroup.  Enter the 1-digit number
identifying the subgroup to which the channels are being
reassigned.  The range for this entry is 1-4.  If an entry
is made in this column, leave the start channel and end
channel columns blank.

(3)  Start Channel .  Make an entry in this column if
the reassignment is made under one of the following
conditions:

(a)  From subgroup to range-of-channels in a
DTG.

(b)  From single-channel-(group) to single-
channel-(group).

(c)  From range-of-channels to range-of-
channels.

(d)  From single channel-(nongroup/TDMX) to
single-channel-(group).

(e)  From single channel-(nongroup/TDMX) to
range-of-channels.

(f)  Enter the 1- to 3-digit number identifying
the single channel or the first primary traffic channel in a
range to which another channel is reassigned.  The range for
this entry is 1-144.  If an entry is made in this column,
leave the subgroup number column blank.  If the reassignment
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consists of a single channel, no entry is required for the
end channel column.

(4)  End Channel .  Make an entry in this column if
the reassignment is being made under one of the following
conditions:

(a)  From subgroup to range-of-channels.

(b)  From range-of-channels to range-of-
channels.

(c)  From single-channel-(nongroup/TDMX) to
range-of-channels.

(d)  Enter the 1- to 3-digit number identifying
the last channel in a range to which another channel can be
reassigned.  The range for this entry is 1-144.  If an entry
is made in this column, leave the subgroup number column
blank.

10. *ADE .  Figure A-13 is the worksheet to assign digit
editing.  Digit editing is the process whereby a telephone
number is modified by deleting, or deleting and
substituting, digits to provide compatibility with other 
network numbering plans.  Specific portions of the basic
10-digit address that the switch can edit are discussed in
Chapter III.  Data elements are described in the following
paragraphs.

a.  NYX, NNX, or NNXX Code .  Enter a 3- or 4-digit
number in the format NYX, NNX, or NNX, where N = 2 to 9,
Y = 0 to 1, and X = 0 to 9, to specify which code is to be
edited (deleted or prefixed).  (In a tactical numbering
scheme (NYX PRSL XXX) the codes that may be edited are NYX,
PRS, or PRSL.)

b.  Loop-around Equipment .  Enter a single digit, which
will assign loop-around equipment to perform mode
conversions in conjunction with digit editing.  The range
for this entry is 0 to 5, where 0 = none, 1 = keychanger A,
2 = keychanger B, 3 = keychanger C, 4 = NBST regenerator,
and 5 = data regenerator.  This feature is not used in
currently fielded switches; therefore, always enter 0 where
0 = None.
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Figure A-13.  ADE, Digit Editing Worksheet
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c.  Edit Type .  Enter a single letter (D = Delete or
P = Prefix) to specify the editing process to take place.  D
causes the entry in subparagraph 10a above to be deleted.  P
causes the code to be deleted.  The digits remaining in the
number are then prefixed by the code in subparagraph 10d
below.

d.  Prefix Code .  If the edit type is P, enter the code
to become a prefix (9NX, NYX, NXX, NX, or N).  If the edit
type is D, leave this entry blank.

11.  ADT .  The ADT worksheet, depicted in Figure A-14 and
discussed in the following subparagraphs, must be used when
planning DTGs for the AN/TTC-39A(V)1.  

a.  DTG Number .  Enter a 1- or 2-digit number to specify
the DTG for which data are being entered.  The range for
this entry is 1 to 30.  DTGs 1 to 15 are assigned to TDSGM
1; DTGs 16 to 30 are assigned to TDSGM 1.  DTGs 15 and 30
are used with the LSCDM.

b.  Start NCMD .  Enter the 1- or 2-digit number that
specifies the first NCMD used to MUX/DEMUX channels of the
DTG specified in subparagraph 11a, above.  The range for
this entry is 1 to 36.  There are 36 NCMDs assigned to each
TDSGM.  Normally NCMDs 1 to 8 on each TDSGM are set aside
for use with field cables.  Thus, the start NCMD for DTG 1
(TDSGM 1) and DTG 16 (TDSGM 2) is NCMD 9.  The start NCMD
for the next DTG is usually the one immediately following
the end NCMD of the preceding group.  For example, if the
end NCMD for DTG 1 is NCMD 3, normally the start NCMD for
DTG 2 is NCMD 4.  NCMDs must be assigned to DTGs in
accordance with Table V-3.  Leave blank the Start NCMD entry
for the following conditions:

(1)  When the DTG is in the repeater mode.

(2)  When DTG 14 is used with the VOU.

c.  End NCMD .  Enter the 1- or 2-digit number that specifies
the last NCMD used to MUX/DEMUX channels of the DTG
identified in subparagraph 8a, above.  The range for this
entry is 1-36.  The end NCMD is determined by the number of
channels in the DTG and the DTG modularity (MOD 8 or 9). 
All NCMDs between the Start and End NCMDs are also assigned
to the group.  If only one NCMD is needed to accommodate the
group, the End NCMD entry is the same as the Start NCMD
entry.  See Table A-18 for NCMD/DTG combinations.  Leave 
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Figure A-14.  ADT, Digital Transmission Group Worksheet
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this column blank if either of the conditions identified in
subparagraph 11b above is met.

NOTE:  It is possible to assign two 4½ channel DTGs      
       to a single NCMD, provided the groups are paired  
       as depicted in Table A-19.  When two 4½ channel   
       DTGs are assigned to 1 NCMD, enter the            
       same Start NCMD and End NCMD number for both      
       DTGs.

d.  TED .  Enter a 1- or 2-digit number to identify the
TED that will be used with the DTG.  The range for this
entry is 0-15, where 0 = None.  Normally, TEDs 1-9 are used
with DTGs 1-9, and TEDs 10-15 are used with DTGs 16-21. 
Always enter 0 under the following conditions:

(1)  When the DTG is in the repeater mode.

(2)  When the DTG is a 4½-channel group.

(3)  When DTG 14 is used with OCU-II.

e.  Sync Delay .  The entries for this column are Y = Yes
or N = No.  Enter Y if the DTG is to be transmitted over a
Tropo link; otherwise, enter N.  Leave this column blank if
any of the three conditions identified in subparagraph 11d
above are met.

f.  DTG Channel Rate .  The entries for this column are
16 = 16 kbps or 32 = 32 kbps.  The entry must be compatible
with the switch rate (16 or 32 kbps) assigned on the ASI
worksheet (paragraph 20, below).  For example, if the switch
rate is 32 kbps, then the DTG channel rate must also be 32
kbps.  Leave this column blank for DTG 14 when it is used
with OCU-II.

g.  Group Rate .  Enter the DTG group rate.  This entry
is based on the number of channels assigned to the DTG and
the modularity of the DTG.  The following are valid entries.

(1)  MOD 8:  128, 256, 512, 1024, 1536, 2048, and
4096 kbps.

(2)  MOD 9:  72, 144, 288, 576, 1152, 2304, and 4608
kbps.
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Table A-18.  NCMD/DTG Combination Table
 

DTG Number NCMD Number

1-8

 9-15

16-23

24-30

19-36

 1-18

19-36

 1-18

 
             

Table A-19.  Allowable 4½-Channel DTG Pair

TDSGM
Allowable Pair

DTG A DTG B

1 1
3
5
7
9

11
13
15

2
4
6
8

10
12
14

2 16
18
20
22
24
26
28
30

17
19
21
23
25
27
29

(3)  The following restrictions must be considered
when selecting the group rate:

(a)  When DTG 14 is used with OCU-II, the entry
must be 256 kbps.
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(b)  If the DTG is in the repeater mode, the
1,536-kbps rate cannot be used.

(c)  Group rates above 2,048 kbps cannot be
used for DTGs supporting LSCDMs.

(d)  Dipulse groups are restricted to the
following rates:  288, 576, 1,152, and 2,304 kbps.

h.  MSF .  Enter the DTG MSF.  Valid entries are 1, 2,
3a1, 3a2, 3b, 3c, or 4.  Leave this column blank for DTGs in
the repeater mode, and for DTG 14 when used with OCU-II.

i.  Subgroup (1-4) Rate .  Make an entry in this column
only if the DTG MSF is a type 3; otherwise, leave it blank. 
Also leave a blank for DTGs in the repeater mode, and for
DTG 14 when used with OCU-II.  Valid entries are:

(1)  MOD 8:  0, 128, 256, 512, 1,024, and
2,048 kbps.

(2)  MOD 9:  0, 144, 288, 567, 1,152, and
2,304 kbps.

j.  In or Out of Service .  Leave this column blank. 
This entry is based on current equipment status and is
normally made after the switch becomes operational.

k.  Modulator Cable Length .  Enter a 1-digit number to
specify the modulator cable length.  The range for this
entry is 0-4, where 0 = 0, 1 = 1/4, 2 = 1/2, 3 = 3/4, and  
4 = 1 mile.  For diphase DTGs always enter 4.  For dipulse
DTGs always enter 4 except when interfacing with a TD-206
repeater.  In this case enter the actual cable length.

l.  Demodulator Cable Length .  Enter a 1-digit number to
specify the demodulator cable length.  The range for this
entry is 0-4, where 0 = 0, 1 = 1/4, 2 = 1/3, 3 = 3/4, and
4 = 1 mile.  For diphase groups, always enter 4, except when
the DTG group rate is 4,096 or 4,608 kbps.  For those group
rates, the demodulator cable length must be less than or
equal to 1/2 mile;  enter 0, 1, or 2.  For dipulse groups,
enter 4 unless the modulator cable length is not 1 mile.  In
this case, the demodulator cable length must be equal to the
modulator cable length; enter 0, 1, 2, or 3.

m.  Modulation .  Enter a 1-digit number to specify the
type of DTG modulation.  Enter 1 for diphase modulation. 



CJCSM 6231.02A
1 August 1998

Annex C
Appendix AA-C-27

Enter 2 for dipulse modulation.  Note the following
restrictions:

(1)  Always enter 1 for DTG 14 when that group is
used with OCU-II.

(2)  If the entry is 2, the group rate is restricted
to one of the following:  288, 576, 1,152, or 2,304 kbps.

n.  DTG Repeater Mode .  This entry specifies whether or
not the DTG is in the repeater mode.  Note that a DTG in
repeater mode is not switched but is routed intact to an
outgoing GM for retransmission.  Any of the 30 DTGs
available in the switch may be used in the repeater mode. 
The entries for this column are Y = yes or N = no.  Always
enter N for DTG 14 when it is used with OCU-II.

o.  OCU-II Modem .  This entry specifies whether the DTG
will be used to transmit the 12 multiplexed DVOW channels
from OCU-II to a control facility.  The entries for this
column are Y = Yes or N = No.  The following restrictions
apply:

(1)  Y can be entered for DTG 14 only.  Enter N for
all other groups.

(2)  For a Y entry, the DTG 14 group rate must be
256 kbps.

(3)  For a Y entry, the modulation type must be
diphase.

(4)  For a Y entry, DTG 14 cannot be in the repeater
mode.

p.  RED-Group Clock .  This entry specifies whether the
DTG is associated with the RED-group or BLACK-group.  The
entries are Y = Yes or N = No.  Enter N if a TED is assigned
to the DTG.  Enter N for DTG 14 when that group is used with
OCU-II.

q.  *Number of Channels .  Enter the number of channels,
including overhead channels, to be assigned to the DTG. 
This information is used by the planner-engineer to
determine the number of NCMDs to be used with the DTG.  It
is not entered into the database.
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r.  *Repeater in Use .  Enter Y if a repeater is in use
on the DTG.  Enter N if a repeater is not in use.

12.  AEU .  EUB automatically connects preselected digital
subscribers to a distant AN/TTC-39 series CS for service if
both processors of the local switch fail.  To accomplish
this assignment, both the switch being bypassed and the
receiving switch need certain information.  Use the AEU
worksheet shown in Figure A-15 to enter the information 
required at the losing switch.  The data elements are
described in the following paragraphs.

a.  *Subscriber .  This element identifies the
subscriber, by title or name, who is to receive EUB service. 
The subscriber element is used for reference only and is not
entered into the database.

b.  *Subscriber Number .  Enter up to a 7- (normally a 3-
or 4-) digit code to identify the user who is to receive EUB
service.  The subscriber number is used for reference only
and is not entered into the database.

c.  From or To .  Enter a TDMX address entry in the
format XX-XX.  The From entry specifies the subscriber's
current address and must be consistent with assignments made
on the ATS loop terminal worksheet.  The To entry specifies
the route to be used to exit the switch enroute to the
distant AN/TTC-39 series CS, and must be consistent with the
assignment made on the ATS trunk worksheet.  All EUB
subscribers require their own dedicated trunk to use this
service.
 
13.  AFD .  Figure A-16 is the worksheet used to record data
elements required to create fixed-directory routing lists. 
Fixed-directory lists consist of FDSLs for locating roving
subscribers, and FDULs for locating roving units. 
Subscribers or units on these lists retain the same
directory number regardless of their location.  The switch
translates the fixed number into a route selection for their
current location.  Fixed-directory service is discussed in
Chapter II.  Data elements are described in the following
paragraphs.

a.  List Type .  Enter a single letter (S = Subscriber or
U = Unit) to identify the type of list to be entered.  When
completing worksheets for both types of lists, the planner-
engineer should enter all subscribers on one worksheet, then
all units on another, rather than mixing them.
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Figure A-15.  AEU, Essential User Bypass Worksheet
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Figure A-16.  AFD, Fixed Directory Routing Worksheet
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b.  Index Code .  Enter five digits to identify the
subscriber or unit, respectively.  This number is the fixed-
directory telephone number of the subscriber or unit.  FDSL
entries are made in the format PXJXZ.  FDUL entries are made
in the format XX000.  Value ranges for letters P, X, and J
are as follows:  P = 7 to 9; X = 0 to 9; and J = 7 to 9; and
Z = 0 to 3.  The complete FDUL dialed number is in the
format 99XXIXX.  The FDUL number's last three digits (IXX)
are the same as the last three digits of the PRSLXXX
directory number of the subscriber at the roving unit.  The
switch routes on the first XX in the XXIXX.  The first XX
code is translated by the switch to the roving unit's PRSL. 
The user must know the subscriber's IXX code to dial the
subscriber directly, or the user must dial XX0 to receive
operator assistance.

c.  Directory Number .  Enter a 7-digit number (PRSLXXX)
to specify the roving subscriber's current directory number,
or a 4-digit entry (NNXX or PRSL) to identify the roving
unit.  Normal routing occurs after translation to the
directory number.  The FDUL routes to the NNXX or PRSL code
and uses the last three digits for routing to the
subscriber.  The last three digits of the PRSLXXX directory
number must be the same as the last three digits of the
XXIXX code dialed.  This entry is based on the most current
location of the roving subscriber or unit and the host
unit's telephone directory.

d.  Signal Forward .  Enter a single letter (S = System 
Number, F = Fixed-Directory Number) to indicate which number
will be forwarded to the next switch.  F causes the fixed-
directory number to be forwarded, and S causes the
translated number to be forwarded.  Use F if an AN/TTC-39
series CS is the next switch in the routing. Use S if the
next switch is not an AN/TTC-39 series CS.  If an F is used,
the switch to which the call is routed must have a current,
fixed-directory routing table in its database.

14.  AFR .  The worksheet in Figure A-17 is used to enter the
frequency for network reporting for the operator report,
total number of calls report, individual trunk group status
report, calls preempted per trunk group report, DTG
approximate-error-rate report, and total traffic count
reports.  One entry applies to all reports.  Enter a 1- or
2-digit number as shown in Table A-20.  Periodic printouts
must be requested on the ASC worksheet.  The TGC to be
monitored must be identified on the ATM worksheet.



C
JC

S
M

 6
2

3
1

.0
2

A
1

 A
u

g
u

st 1
9

9
8

A
n

n
e

x C
A

p
p

e
n

d
ix A

A
-C

-3
2

_____  _____ Frequency Adjustment

ID TIME 
(MINUTES)

48 =
R3

Calls to Operator

49 =
R4

TGC Calls by Precedence 7  =  15

50 =
R5

Individual Trunk Group
Status

8  =  30

51 =
R6

Calls Preempted per
TGC(s)

9  =  60

74 =
R27

Average Error Rate(s)
per DTG(s)

12  = 240

92 =
R44

Calls Offered 14  = 480

95 =
R47

Calls Offered to Remote
Switch(es)

16  = 1440

AFR SW CODE SW TYPE SW LOCATION DATE REV # PREPARED BY CHECKED
BY

PAGE
 __OF__

Figure A-17.  AFR, Frequency for Network Reporting Worksheet
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Table A-20.  Network Reporting Entries

Entry Time Between Reports in Minutes

 7
 8
 9
12
14
16

   15
   30
   60
  240
  480
1,440

15.  AIC .  Use the worksheet in Figure A-18 to assign
individual compressed dial lists.  Compressed dialing 
permits selected subscribers to dial a 2-digit number plus C
to reach another subscriber.  The individual compressed dial
list has up to 80 CDNs that belong to 8 subsets. 
Subscribers are classmarked for access to specific subsets
of the list.  They may be given access to only one or 
several entries in the list, based on the subset to which 
the CDN is assigned.  A subscriber with access to this list
cannot have access to any common-pool lists.  Data elements
are described in the following subparagraphs.

a.  Compressed Dial Number .  Enter a 2-digit number (20
to 99) assigning the CDN to be converted to a directory
number.  This number is arbitrary within the range
specified.

b.  Directory Number .  Enter up to a 13-digit number to
assign a directory number that corresponds to the compressed
dial number assigned in subparagraph 15a, above.

c.  Subsets .  Enter up to eight individual digits to
specify which of the eight subsets (1 to 8) contains the
CDN.  Each CDN may be a member of only one subset, all eight
subsets, or any number of subsets in between.  The term
subset refers to a list of CDNs.  The subscriber classmarked
for individual compressed dial list subset number X can use
only CDNs in list subset number X.

16.  *ANN .  The worksheet used to assign NNX (switch code)
routing is shown in Figure A-19.  (This worksheet is not
used with a PRSL routing scheme.)  Data elements are
described in the following paragraphs.



C
JC

S
M

 6
2

3
1

.0
2

A
1

 A
u

g
u

st 1
9

9
8

A
n

n
e

x C
A

p
p

e
n

d
ix A

A
-C

-3
4

&'1

6XEVFULEHU

'LUHFWRU\ 1XPEHU 6XEVHWV &'1

6XEVFULEHU

'LUHFWRU\ 1XPEHU 6XEVHWV &'1

6XEVFULEHU

'LUHFWRU\ 1XPEHU 6XEVHWV

�� �� ��

�� �� ��

�� �� ��

�� �� ��

�� �� ��

�� �� ��

�� �� ��

�� �� ��

�� �� ��

�� �� ��

�� �� ��

�� �� ��

�� �� ��

�� �� ��

�� �� ��

�� �� ��

�� �� ��

����� ����� ��

��

AIC Worksheet �����

AIC SW CODE SW TYPE SW LOCATION DATE REV # PREPARED BY CHECKED BY PAGE
__OF__

Figure A-18.  AIC, Individual Compressed Dial List Worksheet
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a.  NNX Code .  To define the switch code (NNX) where the
trunk will terminate, enter a 3-digit number in the format
NNX, where N = 2 to 9 and X = 0 to 9.  This entry is based
on network routing plans.

b.  Primary and Alternate TGCs .  Enter the primary and
alternate TGCs by TGC number.  The allowable range is 1 to
127.  These entries specify the routes to an NNX switch.  A
primary TGC must be entered for every foreign code. 
Alternate TGC entries are optional based on the network
routing plan; up to five entries are permitted.  This entry
must be compatible with entries in the ATG and ATS trunk
worksheets.

17.  ANX .  Data for routing on NNXX codes is entered on the
worksheet shown in Figure A-20.  An NNXX code may be
assigned for switches using the 3/4 numbering plan to route
to designated PBXs.  NNXX routing cannot be assigned at
switches that use a 4/3 numbering plan.  Using this
numbering technique, up to nine small switches (fewer than
100 lines) can share the same NNX code.  (The digit 0 will
route to the operator; therefore, only 1 to 9 can be used.) 
Routing can be assigned for up to 50 NNXX codes. 

a.  NNXX Code .  Enter a 4-digit number NNXX (where N = 2
to 9 and X = 0 to 9) to identify the NNXX code at which the
TGC will terminate.  For expanded switch operation, the code
becomes NNXG, where N = 2 to 9 and G = 2 to 8.  The NNXX
tables can handle 5 groups of 10 each (PBX only) and 1 group
of 10, divided as follows:

(1)  NNX0 = Operator at home code switch.

(2)  NNX1 = Home code switch.

(3)  NNX2 to NNX8 = Expanded node switches.

(4)  A group consists of NNXX codes with the same
NNX portion of the code.  This entry is based on the network
routing plan.

b.  Primary or Alternate TGC .  To reach the destination
NNXX code, enter a 1- to 3-digit number (1 to 127) to
specify the primary and up to five alternate TGCs.  The
primary TGC is a required entry for each NNXX code; however,
alternate routes are optional.  This element must be
compatible with entries on the ATG worksheet and the network
routing plan.
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Figure A-19.  ANN, NNX Routing Worksheet
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Figure A-20.  ANX, NNXX Routing Worksheet
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18.  ANY .  Figure A-21 is the worksheet required to assign
NYX (area code) routing.  This worksheet defines the home
and foreign area codes, and specifies primary and alternate
routes to the foreign codes.  Data elements are described in
the following subparagraphs.

a.  NYX Code .  Enter a 3-digit number in the format NYX,
where N = 2 to 9, Y = 0 to 1, and X = 0 to 9.  Based on
network routing plans, this entry defines the home area code
and any foreign area code to which routing is being
assigned.  An entry for a home NYX code is required.

b.  Home or Foreign .  Enter a single letter (H = Home or
F = Foreign) to indicate whether the NYX code is the home
area or a foreign area.  This entry is used to define home,
and only one home entry is permitted at present.  This entry
is based on network routing plans.

c.  NATO Designation .  If the NYX code, above, is 9YX,
enter S or T, where S = Routing to a NATO switch that uses a
6-digit area code (9YX-NYX) and T = Routing to a NATO switch
that uses a 3-digit area code (9YX).  If the NYX code is not
9YX, leave this entry blank.

d.  Primary or Alternate TGC .  Enter the primary and
alternate TGCs by TGC number.  The allowable range is 1 to
127.  These entries specify the routes to foreign NYX areas. 
Enter a primary TGC for every foreign code, but not for the
home code.  Alternate TGC entries are optional, based on the
network routing plan; up to five entries are permitted. 
This entry must be compatible with entries in the ATG and
ATS trunk worksheets.

19.  APC .  Selected subscribers can be authorized to
initiate preprogrammed conferences, both local and
interswitch.  When such a subscriber dials the appropriate
group number, the switch automatically connects all group 
members through conference bridges.  Data elements for
assigning preprogrammed conference lists are entered on the
worksheet shown in Figure A-22.  Data elements are described
in the following subparagraphs.

a.  Group Number .  Enter a 2-digit number (20 to 99) to
identify the conference group being assigned.  Each group
may contain up to 14 members (4 conference bridges) or 20
members (6 conference bridges). 



C
JC

S
M

 6
2

3
1

.0
2

A
1

 A
u

g
u

st 1
9

9
8

A
n

n
e

x C
A

p
p

e
n

d
ix A

A
-C

-3
9

1<;&RGH +RPH�)RUHLJQ 1$72 'HVLJQDWLRQ 35,7*& $/7 � $/7 � $/7� $/7 � $/7 �

NYX Routing Worksheet

ANY SW CODE SW TYPE SW LOCATION DATE REV# PREPARED BY CHECKED BY PAGE
__OF__

Figure A-21.  ANY, NYX Routing Worksheet
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Figure A-22.  APC, Preprogrammed Conference List Worksheet
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b.  Security Required .  Enter a single letter (Y = Yes
or N = No) to specify if security is required for the group
being assigned.  For security to be required, every member
of the group must be able to talk in the secure mode.  Each
group member must have a DSVT (or have an approved loop).

c.  Member Directory Numbers .  Enter up to a 10-digit
number to specify each conference group member's telephone
number.  Not all group members must be subscribers on the
same switch.  They may be foreign or may be roving
subscribers.  The directory number can also be a conference
number at another switch in the form NYX-NNXX-CAA, where AA
= the conference number at another switch.

d.  Initiate Classmark .  Enter a single letter (Y = Yes
or N = No) to specify whether the member directory number
associated with the conference may initiate a conference or
not.  At least one of the conference member directory
numbers must be classmarked Y, but any number greater than
one may receive this classmark.

20.  APR .  Use the worksheet in Figure A-23 to enter data
that defines PR (primary area) routing.  The data elements
are described in the following subparagraphs.

a.  PR (NN) Code .  Enter a 2-digit number (72 to 79, 82
to 89, 92 to 98) to define the PR (primary area) code for
which routing is being assigned.  Note that PR is a subset
of NN, where NN = 72 to 79.  This entry is based on network
routing plans.

b.  Home or Foreign .  Enter a single letter (H = Home or
F = Foreign) to indicate whether the PR code is the home
area or a foreign area.  If the code is home, no more input
is required and the home code has been defined.  At present,
only one home PR may be assigned.  An entry is required for
a home code if the switch uses the 4/3 numbering plan.  This
entry is based on network routing plans.

c.  Primary and Alternate TGCs .  Enter the primary and
alternate TGCs by TGC number.  The allowable range is 1 to
127.  These entries specify the routes to a foreign PR code. 
Enter a primary TGC for every foreign code, but none for the
home code.  Alternate TGC entries are optional, based on the
network routing plan; up to five are permitted.  This entry
must be compatible with entries in the ATG and ATS trunk
worksheets.
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Figure A-23.  APR, PR (NN) Routing Worksheet
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21.  ARB .  Figure A-24 is the worksheet used to identify
essential users.  The worksheet is also used to enter data
elements into the gaining switch's database.  The data
elements are described in the following subparagraphs.

a.  Switch Code .  Enter a 3- or 4-digit number (PRSL or
NNX) to identify the code of the switch being bypassed.

b.  Subscriber Number .  Enter a 3- or 4-digit number
(GXXX or GXX, where G = 1 to 8 and X = 0 to 9) to identify
the subscriber receiving EUB service.

c.  Matrix Location .  Enter a code in the format DD-EE
to identify the TDMX location, or in the format A-BB-CC to
identify the SDMX location where the subscriber will be
assigned.  This location is selected from interswitch trunks
connecting to the bypassed switch.  For digital trunks, it
is based on the To address on the EUB worksheet.  For analog
trunks, it is based on patching at the bypassing switch.

d.  Terminal Type .  Enter a 2-digit number (01 to 14) to
identify the type of equipment on the received subscriber
line.  This entry is based on the ATS (loop) worksheet from
the bypassed switch.  Table A-21 lists the types of terminal
equipment used for this element.

Table A-21.  Terminal Type Entries

Type Number Equipment Name

 1 TA-341, TA-838, TA-720

 3 DSVT, KY-90

 6 Remote DSN Telephone (SF)

13 DNVT

e.  Security .  Enter a single letter (P = Preferred,
R = Required, N = Nonsecure, E = End-to-End) to identify the
subscriber's security requirements.  This entry is based on
the ATS (loop) worksheet (paragraphs 25 and 26) from the
bypassed switch.  Allowable entries are:
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(1)  Analog subscribers:  Enter N or R (approved
loops).

(2)  DNVT subscribers:  Enter N.

(3)  DSVT subscribers:  Enter E, P, or R.

f.  Adapter Number .  Enter a 1- or 2-digit number (1 to
24) to assign an adapter to terminals that serve terminal
type 6.

NOTE:  This function is entered in memory but not as 
       a command until directed by the organization  
       responsible for the system's operation.       
       Entry of this command reduces the switch      
       assets available for use by local             
       subscribers.  Up to 2 lists of 60 subscribers 
       per list is the maximum size of the ARB       
       table.  All new subscribers are classmarked   
       as voice and data and Flash precedence.       
       Further, alternations in classmarks may be    
       made through the ATS command when the         
       essential user function is used.

         
22.  ASC .  The ASC worksheet is used to assign classmarks
that apply to the entire switch and may be changed without
major impact.  The ASC worksheet is shown in Figure A-25.  

a.  Alternate Routing .  Enter a single letter (Y = Yes
or N = No) to define whether the switch can perform
alternate routing when it is acting as an intermediate
switch (for tandem calls).  The switch ignores this
classmark for TGCs marked for spill forward.

b.  Gateway Classmark .  Enter a single letter (Y = Yes
or N = No) to indicate whether this switch is acting as a
direct entry into another system (DSN, commercial, NATO). 
If N is entered, this classmark prevents analog-to-digital,
digital-to-analog, or both, conversions on tandem calls for
non-spill-forward TGCs.  This classmark is not checked.

c.  NN Code for AN/TTC-30 Trunks .  This code is not
used.
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Figure A-25.  ASC, Switch Classmarks and ASI, Switch Initialization Worksheet



CJCSM 6231.02A
1 August 1998

Annex C
Appendix AA-C-47

d.  Satellite Link Number .  Enter a single-digit number
(1 to 4) to indicate the maximum number of links allowed in
a connection.  The delay introduced by a satellite link can
adversely affect some of the functions in establishing a
connection between switches or between a switch and a
subscriber.  The switch can accommodate a given amount of
delay; however, the number of tandem satellite links in a
connection must be limited.

e.  NATO Home Area .  Enter a 3-digit number (900 to 919)
to identify the NATO area code on which the switch is homed. 
If no NATO area is involved in the routing plan, leave this
entry blank.

f.  Switch Supervisor Loop Digits .  Enter a 3- or 4-
digit number (GXX or GXXX) to identify the directory number
assigned to the switch supervisor.  This number must be one
assigned to a DSVT (terminal type 3) and is the instrument
that rings when CSP operators depress the "Switch Supvsr"
button on their consoles. 

g.  SSB Reset .  Enter N.  This feature is not
implemented in the switch.

h.  TCCF Intercept .  Enter N.  This feature is not
implemented in the switch.

i.  TCCF Element ID .  Leave this column blank.  It is
not used at the present time.

j.  TCCF Auto .  Enter N.  This feature is not
implemented in the switch.

k.  Periodic Report .  Enter a single letter (Y = Yes or
N = No) to indicate whether periodic reports should be
printed on the local printer.  Periodic reports and traffic
metering reports for loops and trunks are printed only if
this entry is Y.

l.  Password for Remote Access .  Leave this entry blank.

23.  ASI .  The ASI worksheet assigns initialization
classmarks applicable to the entire switch.  Use the ASI
worksheet depicted in Figure A-25. 

a.  Switch Type .  Enter a 1-digit number to identify the
type of switch being initialized.  Enter a 2.
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b.  SDSG Matrix Site .  Enter a 1-digit number (0 to 4)
to define the number of SDMXs that constitute the SDSG. 
Enter 1.

c.  TDSG Matrix Size .  Enter a single-digit number (1 to
4) to define the number of TDMXs that constitute the TDSG. 
Enter 2.

d.  Single Shelter Switch .  Enter a single letter (Y =
Yes or N = No) to define the shelter configuration.  Enter
Y.
  

e.  Numbering Plan .  Enter a three-character and digit
code (3/4 or 4/3) to define the numbering system to be used
by the switch.  The AN/TTC-39A(V)1 can use either a 3/4 plan
(a 3-digit switch code and a 4-digit subscriber code in the
format NNX-GXXX, where N = 2 to 9, X = 0 to 9), and G = 2-8,
or a 4/3 plan (a 4-digit PRSL switch code and a 3-digit
subscriber code in the format PR-SL-GXX, where PR = 72 to 99
and SL = 00 to 99).

f.  16- or 32-kbps Switch .  Enter a 2-digit number (16
or 32) to define the voice digitization rate (16 or 32 kbps)
that the switch will use.

g.  Time .  This element, a multientry code, defines the
ASI command's time of entry.  Enter Julian date 1-366), the
hour (0 to 23), the minute (0 to 59), and tenths of a minute
(0 to 9).  This entry is made by the switch operator each
time the switch is initially loaded.

h.  Abbreviated Dial .  If a 3/4 numbering plan is
specified in subparagraph 23e above enter a single letter (Y
= Yes or N = No) to define whether or not abbreviated
dialing will be used.  If a 4/3 numbering plan is specified,
leave this entry blank.  (When the switch is using a 4/3
numbering plan, abbreviated dialing is automatically
invoked.)

i.  Local Subscriber Code .  If a 3/4 numbering plan is
specified in subparagraph 23e above enter a local subscriber
code in the format NNXG, where N = 2 to 9, X = 0 to 9, and G
= 1 to 8.  The NNX portion of the code is the switch code,
and the G portion of the code indicates the first digit of
all subscriber numbers served by the switch.  If a 4/3
numbering plan is specified, leave this entry blank.  
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24.  ASL .  Data for routing on XX (SL) (switch location)
codes are entered on the worksheet shown in Figure A-26. 
Only XX codes associated with the home NN can be assigned. 
To route to a switch in a different PR, use the APR
worksheet.  Assignments can be made only if the switch for
which the database is being prepared is classmarked as a 4/3
switch.

a.  XX (SL) Code .  Enter a 2-digit number (00 to 99) to
define the destination switch code or the switch code
designated as home.  This entry is based on the network
routing plan.

b.  Home or Foreign .  Enter a single letter (H = Home or
F = Foreign) to designate the switch classmark.  Only one SL
can be classmarked as home at present; all others are
foreign.  An entry for a home code is required if the switch
uses the 4/3 numbering plan.  This entry is based on the
network routing plan.

25.  AST .  The worksheet shown in Figure A-27 assigns
secondary traffic channels to the TDMX.  Some input group
combinations to the TGMs do not equal the combined output
rate.  In those cases, the lower rates are multiple-sampled,
thereby creating redundant channels or secondary traffic
channels.  These channels must be identified to ensure
accurate call completion.  This condition should exist only
when the high-speed side of a TGM is connected directly to
the AN/TTC-39 series CS.  (See CJCSM 6231.04 for more
information.)  

a.  Primary and Alternate TGCs .  Enter a 1- to 3-digit
number (1 to 127) to specify the primary route to the SL
code and up to five alternate routes.  The alternate routes
are optional entries.  No entries are made for the SL 

b.  PTC .  Enter a code in the format DD-EE, identifying
the TDMX matrix location of the PTC against which the
secondary channels will be identified.

c.  STC .  Enter a code in the format DD-EE, identifying
STCs to be associated with the PTC.  Either one or three
STCs is assigned to a PTC, never two STCs.  The terminal
addresses of a PTC and all associated STCs must be within
the range of a single DTG.

d. In/Out of Service .  Enter I= In, or O= Out.
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Figure A-26.  ASL, XX (SL) Routing Worksheet
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26.  ATG .  Use this worksheet to plan TGCs.  The
AN/TTC-39A(V)1 recognizes five categories of TGCs: 
interswitch (type I), PBX (type P), DIBTS (type D),
commercial (type C), and other (type O).  TGC character-
istics are to some extent different from one cluster type to
the next.  Each of the first three TGC types requires a
separate set of data entries.  The worksheet has been
divided into four sections to partition the data items by
cluster type.  Entries in the first section, found on the
lefthand side of the worksheet, pertain to all types of
TGCs.  Each of the other three sections is dedicated to a
particular cluster type; namely, interswitch, PBX, and 
DIBTS, respectively.  Guidance for completing the ATG
worksheet, shown in Figure A-28, is provided below.

a.  Section 1 Entries .  Complete all entries in this
section when the cluster type is I, P, or D.  Complete only
the first two items for cluster types C and O.

(1)  TGC Number .  Enter a 1- to 3-digit number to
identify the TGC.  The range for this entry is 1 to 127.  A
unique number must be assigned to each TGC.

(2)  Cluster Type .  Enter a single letter, C, I, P,
D, or O, to identify the type of TGC for which data are
being entered.  The TGC types are identified below.

(a)  Type C .  Commercial TGCs provide the
interface between the AN/TTC-39 series CS and commercial
networks.

(b)  Type I .  Interswitch TGCs connect the
switch with an AN/TTC-39 series, AN/TTC-42 or NCS/LENS, and
commercial networks.  For interswitch, PBX, and DIBTS TGCs,
continue to enter data in the remaining columns of the
appropriate worksheet.  Do not make any further entry in the
commercial or other block.

(c)  Type P .  PBX TGCs connect the
AN/TTC-39A(V)1 with attended switches acting as PBXs.  An
example of this type of switch is the SB-3614.  The TGCs to
switches that use operator assistance to reach the AN/TTC-39
series CS may also be classmarked as PBX TGCs if incoming
call precedence or TLC is desired for those trunks.

(d)  Type D .  DIBTS TGCs connect the switch to
switches using TRI-TAC DIBTS.  These trunks connect the
AN/TTC-39A(V)1 with an SB-3865 or SENS.
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(e)  Type O .  Cluster types not covered in the
subparagraphs above should be classmarked Other.  For
example, a TGC to DSN is marked O, as is a TGC to any switch
using dial-pulse, DTMF, MF, or 20-Hz ringdown signaling. 
Examples of switches using these types of signaling are the
SB-22, SB-86, SB-3082, or AN/TTC-22.  

(3)  Spill Forward .  Enter Y = Yes or N = No to
indicate whether or not the TGCs will operate in the
spill-forward mode.  When the AN/TTC-39A(V)1 receives a call
on a TGC marked by the originating switch for spill-forward
operation, it becomes the "acting-originating" switch and
assumes routing control for the call.  Spill forward should
be assigned for TGCs that cross area code boundaries,
provided the distant switch can operate in the spill-forward
mode.  A Y classmark also must be entered for DIBTS and MS
TGCs.

(4)  Destination NYX Code .  Enter a 3-digit NYX area
code for the area in which the TGC will terminate.  The
range for NYX is 200 to 919.

(5)  Zone Restriction .  Enter a 1-digit number to
define the zone-restriction table that applies to this TGC. 
The range for this entry is 0 to 8.  An entry of 1 to 8
indicates that calls may not be placed on that trunk group
to telephone addresses contained in the table.  (There are
eight zone-restriction tables, and these are entered on the
AZR worksheet.)  An entry of 0 indicates that no
restrictions apply.

(6)  Access TGC .  Enter Y = Yes or N = No to
indicate whether or not the TGC provides the only routing to
the destination NYX code entered above.

(7)  Traffic Limit .  Enter Y = Yes or N = No to
indicate whether or not the number of trunks that can carry
calls of a given precedence level will be restricted.  If
the entry here is Y, then proceed to the next four columns. 
Define the number of trunks that may be used to carry calls
at each precedence level.  Restrictions can be placed for
all precedence levels except FO.

(8)  Trunks Per Precedence Level .  If the entry in
the traffic limitations column was Y enter the number of
trunks at each precedence level.  The entry denotes the
number of trunks that may carry calls at the indicated
precedence level or higher.  The number assigned for a given
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level cannot exceed the number assigned to a higher
precedence level.

b.  Interswitch TGCs .  This section contains guidelines
for entering data about interswitch TGCs.

(1)  Keychanger .  Enter N for None.

(2)  Glare .  Enter a single letter (A = Accept or  
R = Reject) to indicate whether or not the switch will
accept or reject a glare signal.  Glare occurs when both
ends of a trunk attempt to seize a trunk simultaneously.  In
this case, one of the switches must drop the trunk to avoid
putting the trunk temporarily out of service.  The other
switch is then free to stay on the trunk and proceed with
the call attempt.  For the switch that stays on the trunk
and ignores the glare condition, enter R; otherwise, enter
A.  (Only one end of the link should be classmarked R.)  An
R classmark must be entered for a message switch TGC.

(3)  Message Switch TGC .  Enter a single letter
(Y = Yes or N = No) to indicate whether or not the TGC will
terminate at a message switch.  Only one AN/TYC-39 MS TGC
may be assigned.  If the entry here is Y, then the spill-
forward classmark also must be Y, and the glare classmark
must be R.

(4)  Call Inhibit .  Enter a single letter (Y = Yes
or N = No) to indicate whether or not incoming calls will be
restricted from the NNX switch codes in the call-inhibit
tables.

(5)  TSB Number .  Enter a 1- or 2-digit number,
identifying the TSB to be assigned to the TGC.  Two types of
TSBs exist:  the in-band DSB and the common-channel or
out-of-band, TSB.  DSBs are pooled and used with DIBTS
(SB-3865) trunk groups.  They are entered on the ATS
worksheet.  TSBs provide the common-channel signaling
required with interswitch trunk groups.  Specifically, they
encode, decode, store data, and format messages as required
for signaling between TRI-TAC CSs and MSs.  The range for
the TSB Number entry is 1 to 30.  (Any DSBs entered on the
ATS worksheet for DIBTS TGCs are included in this number and
must be taken into account.)  When a group of analog
interswitch (Type 28) trunks is being classmarked, the range
is limited to TSBs 3 and 4, each of which is wired to a Type
II modem.
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(6)  TSB Rate .  An entry must be made here if an
address is to be assigned in the TDMX Address of TSB column. 
Enter 16 or 32 kbps.  The TSB rate may not exceed either the
trunk rate (assigned in the next column) or the switch rate
(assigned at the ASI worksheet).  (See Table A-22.)  Leave
the box blank when classmarking a cluster of analog
interswitch trunks.

(7)  Trunk Rate .  Make an entry here if an address
is to be assigned in the TDMX Address of TSB column.  Enter
16 or 32 to identify the rate at which the digital trunks in
the TGC are to operate.  The trunk rate cannot exceed the
switch rate.  (See Table A-22.)

Table A-22.  Allowable TSB Rate Combinations

TSB Rate
(kbps)

Trunk Rate
(kbps)

Switch Rate
(kbps)

32 32 32

16 16 16

16 32 32

16 16 32

(8)  Digital TSB TDMX Address .  Enter a TDMX address
here only when the TSB is digital.  The entry must be of the
form XX-XX.  The entry corresponds to the number of the TSB
assigned to the group.

(9)  Primary Signaling Channel .  When the TSB is
digital, the TDMX address of the group's primary signaling
channel must be entered.  Normally this channel is Channel 1
of the first NCMD assigned.  The address must already have
been assigned as part of a DTG.

(10)  Secondary Signaling Channels .  Several groups
can be multiplexed to form a larger DTG.  If the input rates
of the subgroups do not make full use of the TGM's combined
output rate, then the lower rates must be multiple-sampled. 
This creates secondary traffic and signaling channels. 
Secondary channels terminate on the NCMDs along with the
primary channel.  Therefore, they must be identified to the
switch as secondary channels to ensure proper call
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completion.  One or three secondary signaling channels may
be assigned here; otherwise, leave the boxes blank.  (Do not
assign just two secondary signaling channels.)  These
addresses must be in the same group as the primary signaling
channel.  Enter the TDMX address in the form XX-XX to
identify the TDMX locations where secondary signaling
channels will be assigned.

c.  PBX TGCs .  This section contains guidelines for
entering data that are specific to PBX TGCs.

(1)  Number of Outgoing Digits .  Enter a 1- or
2-digit number, specifying the number of digits that will be
sent to the distant switch.  The range for this entry is 0
to 10.  The entry must be compatible with the ADE worksheet
and with the distant switch's numbering plan.

(2)  Maximum Level of Precedence .  Enter one or two
letters to identify the highest precedence level that will
be accepted from the distant PBX.  Permissible entries are
FO (Flash Override), F (Flash), I (Immediate), P (Priority),
and R (Routine).

(3)  Switch Code NNXX .  Enter the 4-digit NNXX code,
where N = 2 to 9 and X = 0 to 9, that identifies the PBX at
the other end of the TGC.  In a 4/3 numbering scheme, the
NNXX is the PBX's PRSL code.  Calls with a different dialed
NNXX address and routed over this TGC will be intercepted by
the telephone operator at the PBX.  This prevents the caller
from reaching an incorrect number when the PBX has no
automatic tandeming capability.

(4)  TLC Level .  Enter a 1-digit number to identify
the TLC level to be placed on the TGC during peak traffic
periods.  The range for this entry is 1 to 5, with 1 being
the least restrictive (no restrictions) and 5 being the most
restrictive (neither switch access nor trunk access is
permitted).  This classmark affects only outgoing traffic.

d.  DIBTS TGCs .  This section contains guidelines for
entering data that pertain to DIBTS TGCs, which are used
between AN/TTC-39 series CSs, SB-3865, and AN/TTC-48(V).

(1)  Maximum Level of Precedence .  See subparagraph
26c(2) above for this entry.

(2)  Traffic-Control Level .  See subparagraph 26c(4)
above for this entry.
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(3)  Glare .  See subparagraph 26b(2) above for this
entry.

(4)  Call Inhibit .  See subparagraph 26c(4) above
for this entry.

(5)  Switch NNXX Code .  Enter the 4-digit NNXX
(PRSL) code of the destination unit-level switchboard.

(6)  Commercial Access .  Enter Y = Yes or N = No to
indicate whether or not the TGC can be used for direct
dialing into the commercial telephone network.  If the entry
is Y, then the TGC must be entered on the ACN worksheet as
either a primary or an alternate route.

27.  ATH .  Standard time-outs, limits, and other thresholds
are in the PLT.  If a threshold must be altered, the
worksheet shown in Figure A-29 is completed.  The following
data elements are contained in the worksheet.  Values in
parentheses at the end of the data element title are the
normal values contained in the PLT.  A blank entry for the
data element causes the switch to use the normal value.

a.  Dial Tone Time-out (10 Seconds) .  The time limit
after receipt of dial tone until the first dial is received
is adjustable from 0 to 300 seconds.  At the end of the
time-out period, lockout occurs and continues until the
subscriber goes on-hook.  This standard should not be
changed.

b.  Next Digit Time-out (10 Seconds) .  The time limit
between digits arriving from a subscriber is adjustable from
0 to 300 seconds.  At the end of the time-out period,
lockout occurs and continues until the subscriber goes
on-hook.  This standard should not be changed.

c.  Release Time-out (10 Seconds) .  The time limits for
(1) sending a line busy tone, trunk busy tone, error tone,
OOS announcement, or idle codeword (to DSVT,DNVT); or (2)
waiting for release are all the same and may be adjusted
from 0 to 300 seconds.  This standard should not be changed.

d.  Ring or Ringback Time-out (180 Seconds) .  The time
limit for ring or ringback to continue once a connection has
been completed is adjustable from 0 to 300 seconds.  At the
conclusion of the time-out period the common-control
equipment releases itself from the circuit and the call is
lost.  This limit should not be set for less than 60
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seconds.  The limit for how long lockout tone remains on the
line following initiation of lockout is adjustable from 0 to
300 seconds.  At the end of 60 seconds, the phone is marked
OOS and remains so until a valid release is received.

e.  Lockout-State OOS Time-out (60 Seconds) .  The time
limit for how long lockout tone remains on the line
following initiation of lockup is adjustable from 0 to 300
seconds.  At the end of 60 seconds, the phone is marked OOS
and remains so until a valid release is received.

f.  Precedence Violation Announcement Time-out (10
Seconds) .  The time limit between the switch's recognizing a
precedence violation and the sending of a precedence
violation message is adjustable from 0 to 300 seconds.  This
should not be changed from the standard.

g.  TLC Time-out (1 minute) .  The switch implements TLC
automatically when preset thresholds are exceeded by the
traffic load during a given period.  This parameter
establishes the length of the time period.  The time period
is variable between 1 and 15 minutes in 1-minute increments. 
TLCs are automatically removed at the end of the time period
during which the traffic level has fallen below and stayed
below the preset threshold.  The load controls apply to both
trunk restrictions (levels 2 and 3) and switch access
restrictions (levels 4 and 5).

h.  TLC Threshold 2 (2,047 calls) .  The switch
automatically implements TLC on level 2 subscribers when the
specified threshold is exceeded in the time period described
in subparagraph 27g above.  This level is adjustable from 0
to 2,047 calls.

i.  TLC Threshold 3 (2,047 calls) .  The switch
automatically implements TLC on level 3 subscribers when the
specified threshold is exceeded in the time period of
subparagraph 27g above.  This level is adjustable from 0 to
2,047 calls and may not exceed the threshold 2 value.

j.  TLC Threshold 4 (2,047 calls) .  The switch
automatically implements switch access control on level 4
subscribers when the specified threshold is exceeded during
the time period of subparagraph 27g above.  This level is
adjustable from 0 to 2,047 calls.

k.  TLC Threshold 5 (2,047 calls) .  The switch
automatically implements switch access control on level 5
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subscribers when the specified threshold is exceeded during
the time period of subparagraph 27g, above.  This level is
adjustable from 0 to 2,047 calls and may not exceed the
threshold 4 value.

l.  Other Time-out Numbers and Values .  These elements
apply to additional time-outs that may be entered from
Table A-23.

28.  ATM .  The ATM worksheet shown in Figure A-30 allows the
planner-engineer to specify which loops and TGCs are to be
monitored for traffic reports as well as the frequency of
the reports.  See Chapter II for a discussion of the
reports.  The data elements on this worksheet are described
in the following subparagraphs and Table A-23.

a.  Modify .  Enter the modified action:  1 = Loops,
2 = Destinations, 3 = TGCs and terminations, and 4 = All.

b.  Report Interval .  Enter a 4-digit number (0015,
0030, 0060, 0240, 0480, or 1440) to specify the time in
minutes between reports.  (This report interval applies to
all loop and trunk reports.)  If no entry is made, the
switch defaults to the 1,440-minute interval.

c.  Loop Numbers .  Enter the matrix location (AA-BB-CC
for analog or DD-EE for digital loops) to specify the loop
to be monitored.  Up to 10 loops can be entered.  The
addresses for analog and digital loops must correspond with
those on the ATS worksheet.

d.  TGC Numbers .  Enter 1 to 127 to specify the TGC to
be monitored.  This is the number assigned in subparagraph
25a, above.  A maximum of 28 TGCs can be entered.

29.  ATS Analog Loop or Trunk .  Figure A-31 is a dual-entry
worksheet.  Entries for loops are made using titles across 
the top of the worksheet.  Entries for trunks use titles
across the bottom of the worksheet.  Each worksheet
represents one 26-pair cable whose identity is entered on
the bottom lefthand corner of the worksheet.  Subparagraph
29a below explains the general information entries used for
loops or trunks.  These entries are for information only and
are not entered into the database.  Subparagraph 29b below
explains the loop entries.  Subparagraph 29c below explains
the trunk entries.
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Table A-23.  Other Time-outs

Time-Out
Number

Time-Out Normal
Value

(seconds)

Range
(seconds)

1 Await start dial indication
(wink start, release, or KP
digit)

 5 0-300

2 Send seize (await restart) 10 0-300

3 Send seize (await restart)
(confirmation)

 2 0-300

4 Await first or each successive
digit

16 0-300

5 Send digit (wait for
complement)

 1 0-300

6 Send interdigit (wait for
proceed or restart)

 4 0-300

7 Send interdigit (wait for end
of complement or last digit)

 1 0-300

8 Send interdigit (wait for end
of restart)

 3 0-300

9 Wait for digit acknowledge  1 0-300

a.  *General Information Entries .  These entries provide
the planner-engineer with general information.

(1)  *CCSD Number .  Normally this entry applies only
to trunks.  Enter the trunk CCSD number for which data is
being entered.

(2)  *Circuit Type .  Enter L = Loop or T = Trunk.

(3)  *Equipment Type .  Enter the type of equipment
that the loop or trunk terminates into at the distant end. 
Typical entries for loops are TA-954 and KY-68.  Typical
entries for trunks are AN/TTC-39A(V)1, AN/TTC-42, SB-3614,
DSN, and Commercial.
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(4)  *LTU Type .  Enter the type of LTU required to
terminate the loop or trunk at the switch.  Enter CBLTU,
NWBLTU, 20LTU, 16LTU, or AVLTU.

(5)  *Technical Characteristics .  Enter 2W = 2-wire,
4W = 4-wire, or 6W = 6-wire.

(6)  *Adapter Type .  Enter the type of adapter, if
required, to be used with the trunk or special circuit, such
as a local or remote DSN terminal.

b.  Loop Entries .  Loop entries are required for analog
loop subscribers terminating on the AN/TTC-39A(V)1 SDMX and
for Type 1 AVDTG subscribers terminating on the AN/TTC-39
series switch TDMX.  For loops, the data in the
subparagraphs below are entered into the database.  (If the
subscriber is a DAS subscriber, only data through
subparagraph 29b(10) below are required.)

(1)  Terminal Address .  Enter the matrix location in
the format X-XX-XX for subscribers terminated on the SDSG. 
The entry identifies the address on the appropriate matrix
where the terminal equipment is connected.  For AVDTG
subscribers, the address must be in the format DD-EE.

(2)  Terminal Type .  Enter a 1- or 2-digit number to
identify the type of equipment being assigned to the
terminal.  Table A-24 lists the eight types of terminals.

Table A-24.  Loop Terminal Type Entries

Type Number Equipment Name

1 TA-341 (ac), TA-838 (ac), TA-720 (ac)

2 TA-341 (dc), TA-720 (ac)

5 Overseas DSN Telephone (dc)

6 Remote DSN Telephone (SF)

7 Common-Battery (Dial Pulse) TA-236

8 Common-Battery (DTMF) WECO 2500, TA-938

9 TA-312 (Common Battery)

12 20-Hz Ringdown
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(3)  Directory Number .  Enter a 3- or 4-digit
number, depending on whether the switch numbering plan is
4/3 or 3/4.  Only the subscriber code (GXX or GXXX) portion
of the number is entered here.  This number is based on
subscribers who are to receive service and are listed in the
local telephone directory.

(4)  Line Hunting Group .  Enter a 1- or 2-digit
number (0 to 32), which will assign the subscriber to a
line-hunting group.  If the subscriber is not a member of a
group, enter O.  If the subscriber is a member, enter the
number of the group to which he belongs.  (Five is the
maximum number of members per group.)  

(5)  Direct Access Service, Called Number .  Enter a
1- or 2-letter (FO, F, I, P) precedence code, a 2-digit
special feature code, and a 1- to 13-digit directory number. 
The precedence and special feature codes are optional. 
Sixty subscribers can be assigned DAS.  If the subscriber is
not a direct access subscriber, leave the entry blank.

(6)  TLC Level .  Enter a 1-digit number (1 to 5) to
specify the restrictions placed on the subscriber during
peak busy loads.  If no restriction is desired, enter 1.  

(7)  Secure Call Privilege .  Enter a single letter
(R = required, N = nonsecure) to specify the subscriber's
security requirements.  

(8)  Maximum Precedence .  Enter one or two letters
(FO, F, I, P, or R) to identify the highest precedence the
subscriber may impose on outgoing calls.

(9)  In or Out of Service .  Enter a single letter (I
= In or O = Out) to specify whether the subscriber terminal
is in service or out of service.  The entry is based on
switch equipment status reports.

(10)  CVSD Unit Number .  AN/TTC-39 series CSs
support up to 60 AVDTG subscribers.  Each subscriber has an
analog scanner dedicated to it on the TDMX, and each
requires a CVSD unit for connecting the terminal's digitized
supervisory tones with the scanner.  Enter a 1- or 2-digit
number to identify the CVSD unit being assigned to an AVDTG
subscriber. 

(a)  The range for this entry is 1 to 60.  
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(b)  This column applies only to AN/TTC-39A(V)1
AVDTG subscribers.  If the terminal being assigned is not
for an AVDTG subscriber, leave this column blank.  (An entry
must be made if the terminal is Type 1, the address is of
the form XX-XX, and the switch is an AN/TTC-39A(V)1.)

(11)  Adapter Number .  Enter a 1- or 2-digit
number(1 to 24) to assign an adapter to terminals that serve
equipment Type 6.  If the terminal is not serving equipment
Type 6, leave this entry blank.  This assignment must be
consistent with the field-cable-pair assignment.  (See
Chapter II, Table II-2.)

(12)  Progressive Conference .  Enter a single letter
(Y = Yes or N = No) to specify if the subscriber has
progressive conference-initiating privileges.

(13)  Call Transfer .  Enter a single letter (Y = Yes
or  N = No) to designate whether the subscriber has call-
transfer privileges.  Members of a line-hunting group are
not allowed to use call transfer.

(14)  Compressed-Dial Class .  Enter a single letter
(C = Common pool, I = Individual, or N = None) to specify
whether the subscriber has compressed-dial privileges and,
if so, what type.  This entry must be compatible with ACP
and AIC worksheets.

(15)  Compressed-Dial List .  If the compressed-dial
class entry is C, enter a single digit (1-5) to identify the
list of common-pool numbers available.  If the compressed-
dial class entry is I, enter a single digit (1-8) to
identify the list of individual compressed-dial numbers. 
This entry must be compatible with ACP and AIG worksheets. 
If no lists are to be accessed, enter 0.

(16)  Zone Restrictions .  Enter a single digit (0-8)
to specify the areas the subscriber may access.  If there
are no restrictions on the subscriber, enter 0.  This entry
must be compatible with the AZR worksheet.

(17)  Preprogrammed Conference Only .  Enter a single
letter (Y = Yes or N = No) to specify if the subscriber is
restricted to preprogrammed conferences only.

(18)  Commercial Network Access .  Enter a single
letter  (Y = Yes or N = No) to specify if the subscriber may
dial directly into the commercial system.  If the entry is
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Y, then a commercial route must be available on the ACN
worksheet.

c.  Trunk Entries .  For trunks, the data in the
following subparagraphs must be entered in the database.

(1)  Terminal Address .  For analog trunks terminated
on the SDMX, enter the matrix address in the format X-XX-XX.

(2)  Terminal Type .  Enter a 2-digit number from
Table A-25. 

(3)  TGC Number .  Enter a 1- to 3-digit number
(1-127) to identify the TGC to which the trunk belongs. 
This entry must be compatible with the ATG worksheet and the
network trunking plan.

(4)  Path Delay .  Enter a 1- or 2-digit number
(0-40) to specify the milliseconds of expected delay during
trunk connections when the transmission medium is LOS,
tropo, or cable.  Path delay is indicated on all outgoing
trunks.  The entry value is determined by the transmission
equipment's technical characteristics.  The normal entry is
0. 

(5)  *TSB Number (Master/Slave) .  This number is not
entered into the switch database.  For analog trunks
connecting two AN/TTC-39A(V)1s, an analog TSB must be
selected.  One end is designated master and the other slave;
only TSBs 3 and 4 may be used.  Enter the TSB number and
master or slave.

(6)  Satellite Trunk .  Enter a single letter (Y =
Yes or N = No) to indicate whether or not the trunk will
transit a satellite link.

(7)  In or Out of Service .  Enter a single letter
(I = In or O = Out) to indicate if the terminal is in or out
of service.  The entry is based on current equipment status
reports.

(8)  Trunk Number .  Enter a 1- to 3-digit number
(1-255) to identify the trunk being assigned.  This entry is
determined from the network trunking plan.  It is required
only on trunks between AN/TTC-39 series CSs, and between
AN/TTC-39 series CSs and AN/TYC-39s.
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Table A-25.  AN/TTC-39A(V)1 Trunk Terminal Types

Type Number Equipment Name

25 AN/TTC-38 and AN/TTC-25 (Confirmation)

26 AN/TTC-38 (Tone Burst)

27 DIBTS

28 AN/TTC-39 Series and AN/TYC-39 (Analog Traffic
Trunk)

29 AN/TTC-39 Series (Digital Traffic Trunk)

30 CV-1918/1919, C-2875, C-2907, SB-3082 (A2), and
C-6709 Converters

31 SB-3614, 3-Digit PABX

32 AN/TTC-30

34 DSN PNID PBX Access Line

36 DSN Trunk (MF Nonconfirmation)

37 AN/TTC-28

38 AN/TTC-22 (SF)

39 NATO

40 Common-battery (Dial Pulse) AN/TTC-4/5/7/10/22

41 1600-Hz Ringdown SB-3082 (A3)

42 SB-3082 (A3), Automatic Outgoing, 1600-Hz RD
Incoming

43 20-Hz Ringdown SB-22, -86, -3082, -3614

44 Commercial Office (dc Closure)

45 Commercial Office (SF, Dial Pulse)

46 Commercial Office (E&M, MF, Wink Start)

66 DSN PBX Trunk(MF 2/6 Nonconfirmation, Wink Start)

82 Commercial Office (E&M, Dial Pulse, Wink Start)

83 Commercial Office (E&M, Dial Pulse, Timed Start)
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(9)  16-kbps Trunk .  Enter Y = Yes if the trunk is a
16-kbps trunk; otherwise enter N = No.  Normal entry is N
for no.  

(10)  MS Trunk .  Enter a single letter (Y = Yes or   
N = No) to indicate if the trunk terminates at an AN/TYC-39
MS.  This entry must be compatible with the ATG worksheet
and the network trunking path.

(11)  MS Trunk Characteristics .  Enter a 1- or
2-digit number to identify the trunk characteristics if the
entry for subparagraph 29c(10) above was Y.  For analog
trunks, characteristics are identified by the numbers 1 to
15.  Digital trunks are identified by the digit 0.  If the
trunk is not an MS trunk, leave the entry blank.  

(12)  Type Transmission .  Enter a 2-letter code to
identify the type of transmission used on the trunk.

(a)  Two types of the transmissions exist:   
AN = analog nonsecure or AS = analog secure.

(b)  Enter AN for all inter-AN/TTC-39 series
CSs analog trunks and most other analog trunks.  The
exception is trunks to other CSs declared "approved" by the
commander.  For those cases, enter AS.  If the trunk is
between an AN/TTC-39 series CS or an AN/TYC-39, this
completes the database entries.

(13)  Adapter Number .  Enter a 1- or 2-digit number
(1-24) to identify which adapter is to be used on trunk
types 33-39 and 44-83.  This entry must be compatible with
the ATS Loop Terminal Worksheet and the network trunking
plan.

(14)  Echo Suppressor Number .  Enter a 1- to 3-digit
number to assign a dedicated echo suppressor for certain
trunk types.  The range for this entry is 0-120, where 0 =
none.

(15)  Transmission Type .  Enter a 2-letter code to
identify the type of transmission used on the trunk.

(a)  Two types of transmissions exist: 
AN = analog nonsecure or AS = analog secure.

(b)  Enter AN for all inter-AN/TTC-39 series CS
analog trunks and most other analog trunks.  The exception
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is for trunks to other switches that have been declared
"approved" by the commander.  For those cases, enter AS. 
(Normally Air Force trunks will not be identified as AS.)

30.  ATS Digital Loops or Trunks .  This worksheet is also a
dual-entry worksheet.  (See Figure A-32.)  Entries for loops
are made using the column titles across the top of the
worksheet.  For trunk entries, use the column titles at the
bottom of the worksheet.  A separate worksheet should be 
used for each 26-pair cable that contains digital loops.  A 
separate worksheet also should be used for each digital loop
group.  Mixing different loop groups on the same worksheet
is not recommended.  Subparagraph 30a below explains the
general entries.  These entries are for information only and
are not entered into the database.  Subparagraph 30b below
explains the loop entries, and subparagraph 30c explains the
trunk entries.

a.  General Information Entries .  These entries provide
the planner-engineer with general information.  They are not
entered into the switch database.

(1)  *CCSD Number .  This entry normally applies to
trunks.  Enter the trunk CCSD number for which data are
being entered.

(2)  *Type of Circuit .  Enter L = Loop or T = Trunk. 

(3)  *Type of Equipment .  Enter the type of
equipment into which the loop or trunk terminates at the
distant end.  Typical entries for loops include DSVT, DNVT,
and TA-1035.  Typical entries for trunks include
AN/TTC-39A(V)1, AN/TYC-39, AN/TTC-42, SB-3865, and MSE
switches.

(4)  *Type of LTU .  Enter the type of LTU used to
terminate the loop or trunk at the switch.  Enter DLPMA.

(5)  *LTU Strap .  Enter Y = Yes if -56 V power is to
be supplied to the loop; otherwise enter N = No.

(6)  *NCMD Number .  Enter the NCMD number on which
the loop or trunk will be terminated, if TDMX entry is by
loop group.

b.  Loop Entries .  The following subparagraphs describe
the data elements for loops.  These data elements must be
entered into the switch database.
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(1)  Terminal Address .  For subscribers on the TDSG,
enter the matrix address in the format XX-XX.  The entry
identifies the address on the appropriate matrix to which
the terminal equipment is connected.

(2)  Type of Terminal .  Enter a 1- or 2-digit number
to identify the type of equipment being assigned to the
terminal.  Table A-26 lists the entries.

Table A-26.  Digital Loop Entries

Type Number Equipment

 1 TA-341 (AC), TA-838 (AC), or TA-720
(AC), entering the TDMX through an
AVDTG

 3 DSVT or KY-90

13 DNVT

(3)  Directory Number .  Enter a 3- or 4-digit
number, depending on whether the switch numbering plan is
4/3 or 3/4 as assigned in ASI.  Only the subscriber code
(GXX or GXXX) portion of the number is entered here.

(4)  Line-Hunting Group .  Enter a 1- or 2-digit
number (0-32), which assigns the subscriber to a line-
hunting group.  If subscribers are not members of a group,
enter 0.  If members enter the number of the group in which
they belong, five is the maximum number of members per
group.

(5)  DAS - Called Number .  Enter the directory
number of the subscriber to be called when the terminal is
taken off-hook.  This number can have up to 13 digits, plus
the optional precedence code.  Sixty lines are available for
DAS.  If the subscriber is not a direct access subscriber,
leave the entry blank. 
 

(6)  TLC Level .  Enter a 1-digit (1-5) number to
specify the restrictions placed on the subscriber during
peak busy loads.  If no restriction is desired, enter 1.  

(7)  Secure-Call Privilege .  Enter a single letter
(R = Required, P = Preferred, N = Nonsecure, or
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E = End-to-End) to indicate the subscriber's security
requirements.

(8)  Maximum Precedence .  Enter a 1- or 2-letter
code (FO, F, I, P, or R) to identify the highest precedence
the subscriber may impose on outgoing calls.

(9)  In or Out of Service .  Enter a single letter 
(I = In or O = Out) to indicate whether the subscriber
terminal is in service or out of service.  The entry is
based on switch equipment status reports.  There are no
additional database entries required for a DAS subscriber.

(10)  Terminal Characteristic .  Enter a single
letter (D = Data only, V = Voice only, or M = Multimode
(voice and data)) to indicate the terminal's transmission
characteristics.  This entry is based on subscriber
requirements and must be consistent with the technical
characteristics of the terminal type.

(11)  16-kbps HDPLX .  Enter a single letter (Y = Yes
or N = No) to make the terminal compatible with digital net
radio interface equipment.  When the KY-90 is employed in
the "VINSON-like" configuration, enter Y; otherwise enter N.

(12)  MS Compatible .  Enter a single-letter entry 
(Y = Yes or N = No) to indicate whether the terminal is an
MS Type 1.  The AN/TYC-39 is an MS Type 1.  Entries in (11),
(12), and (13) are mutually exclusive.  Y may be entered for
one but not the other two.

(13)  FAX .  Enter a single letter (Y = Yes or N =
No) to indicate whether the terminal is connected to FAX
equipment.

(14)  MS Type 2 .  Enter a single letter (Y = Yes or
N = No) to indicate whether the terminal is MS Type 2. 
Always enter N.

(15)  Progressive Conference .  Enter a single letter
(Y = Yes or N = No) to indicate whether or not the
subscriber has progressive conference-initiating privileges.

(16)  Call Transfer .  Enter a single letter (Y = Yes
or  N = No) to indicate whether or not the subscriber has
call-transfer privileges.  Use this entry only if the
terminal is part of a line-hunting group, is classmarked
multimode (voice and data), or is classmarked data.
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(17)  Compressed-Dial Class .  Enter a single letter  
 (C = Common Pool, I = Individual, or N = None) to indicate
whether the subscriber has compressed-dial privileges and,
if so, what type.  This entry must be compatible with the
ACP and AIC worksheets.

(18)  Compressed-Dial List .  This element requires a
single-digit entry.  If the compressed-dial privilege is C,
enter (1-5) to identify the list of common-pool numbers
available.  If the compressed-dial privilege is I, enter a
single-digit number (1-8) to identify the list of individual
compressed-dial numbers.  This entry must be compatible with
ACO and AIC worksheets.  If no lists are to be accessed,
enter 0.  

(19)  Zone Restrictions .  Enter a single-digit
number (0-8) to specify the zone restrictions placed on the
subscriber.  If there are no restrictions, enter 0.  This
entry must be compatible with the AZR worksheet. 

(20)  Preprogrammed Conference Only .  Enter a single
letter (Y = Yes or N = No) to indicate whether the
subscriber is restricted to preprogrammed conferences.

(21)  Commercial Network Access .  Enter a single
letter  (Y = Yes or N = No) to indicate whether the
subscriber may dial directly into the commercial system.  If
the entry is Y, a commercial route must be available on the
ACN worksheet.

c.  Trunk Entries .  Data elements are described in the
following subparagraphs.

(1)  Terminal Address .  Enter the terminal address
in the format XX-XX to specify the trunk matrix location.

(2)  Type of Terminal .  Enter a 2-digit number to
describe the type of trunk being assigned (see Table A-27).

(3)  TGC Number .  Enter the 1- to 3-digit number
(1-127) to identify the TGC that contains the trunk.  This
entry must be compatible with the ATG worksheet and the
network trunking plan.
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Table A-27.  Terminal Type Entries

Type Number Equipment

 1 TA-341 (ac), TA-838 (ac), or TA-720
(ac), entering the TDMX through a AVDTG 

 3 DSVT or KY-90

13 DNVT

(4)  Path Delay .  Enter a 1-or 2-digit number (0-40)
to specify the milliseconds of expected delay during trunk
connections when the transmission medium is LOS, tropo, or
cable.  Path delay is indicated on all outgoing trunks.  The
entry value is determined by the transmission equipment's
technical characteristics.  Because no delay is expected,
the normal entry is 0.

(5)  Satellite Trunk .  Enter a single letter (Y =
Yes or N = No) to indicate whether the trunk will transit a
satellite link.

(6)  In or Out of Service .  Enter a single letter 
(I = In or O = Out) to indicate if the terminal is in or out
of service.  The entry is based on current equipment status
reports.

(7)  Trunk Number .  Enter a 1- to 3-digit number
(1-255) to identify the trunk being assigned.  This entry is
determined from the network trunking plan.  (Both
terminating AN/TTC-39 series CSs must use the same number in
their database.)

(8)  16-kbps Trunk .  Enter a single letter entry  
(Y = Yes or N = No) to indicate if the trunk rate is
16 kbps.  Y indicates a rate of 16 kbps, and N indicates
32 kbps.

(9)  MS Trunk .  Enter a single letter (Y = Yes or  
N = No) to indicate if the trunk terminates at an AN/TYC-39
MS.  This entry must be compatible with the ATG worksheet
and the network trunking plan.

(10)  MS Trunk Characteristics .  Enter a 1- or
2-digit entry (0-15) to identify the trunk characteristics
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if the entry for subparagraph 31c(4) above is Y.  For
digital trunks, the entry is 0.  If the trunk is not an MS
trunk, leave this entry blank.

(11)  Transmission Type .  Enter a 2-letter code to
identify the type of transmission.  The only entry is DN.  

31.  ATS Signaling Equipment .  The signaling equipment
worksheet (Figure A-33) has the data elements to assign the
signaling equipment used.  The data elements are described
below.

a.  Terminal Address .  Enter the terminal address in the
format X-XX-XX for signaling equipment terminated on the
SDMX, or XX-XX for equipment terminated on the TDMX.

b.  Terminal Type .  Enter a 3-digit number to specify
the type of equipment being assigned, in accordance with
Table A-28.

c.  Unit Number .  Enter a 1-or 2-digit number (1-32 for
terminal types 110 to 115 and 1-16 for terminal type 116) to
identify the equipment item being assigned.

d.  In or Out of Service .  Enter a single letter (I = in
or O = out) to indicate if the signaling equipment item is
in service or out of service.  This entry is made by the
switch supervisor based on current equipment status.

32.  ATT CSP .  The CSP enables the attendant to perform a
variety of call-service functions.  Enter the following data
elements on the worksheet (Figure A-34) to specify how the
local CSP and up to three remote CSPs are connected.

a.  Equipment Type .  Enter a 2- or 3-digit number (96 or
121) to identify the type of line being assigned.  Type 96
indicates an analog SDMX port, and 121 indicates a TDMX
port.

b.  Unit Number .  Enter a single-digit number (1-4),
which identifies the CSP being assigned.  Number 1 is the
local CSP, and 2 to 4 are remote CSPs.

c.  In or Out of Service .  Enter a single letter (I or
O) to indicate whether this CSP is in-service or out-of
service.  The entry is made by the switch supervisor based
on the equipment status.
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Figure A-33.  ATS, Terminal Service Worksheet (Signaling Equipment)
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Figure A-34.  ATT, Terminal Type Worksheet, CSP, and Conference Bridge
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Table A-28.  ATS Terminal Type Entries

Number Terminal Type

110
111
112
113
114
115

116

        In-band TSB on TDSG
        DTMF receiver on SDSG
        MF receiver on SDSG
        Digital receiver on TDSG
        DTMF receiver on TDSG (RMU)
        Auxiliary sender or receiver  
          on SDSG
        DTMF or MF sender on SDSG

d.  Voice Port 1 and Voice Port 2 .  This element
requires SDMX entries for each of the two voice ports:
addresses for line type 96 or TDMX addresses for line type
121.  Entries for SDMX addresses are in the form X-XX-XX;
entries for TDMX addresses are in the form XX-XX.

e.  TDMX Signaling Terminal .  Enter the TDMX signaling
terminal address in the format XX-XX to identify the TDMX
terminal that the CSP will use for signaling.

f.  Directory Number .  Each CSP has associated with it a
unique directory number.  Dialing this number is one method
of accessing a particular attendant.  Enter a 3- or 4-digit
subscriber code (GXX or GXXX) depending on the switch
numbering plan (4/3 or 3/4).

g.  Digital Receiver Unit Number .  Enter a single-digit
number (1-5) to designate the digital receiver that will be
associated with each CSP.  This number is assigned based on
receiver availability.  Assign this digital receiver out of
service on the ATS worksheet.

33.  ATT Conference Bridge .  The conference bridge worksheet
(Figure A-34) is used to assign the data elements associated
with conference bridges.  There are four five-party analog
conference bridges in the AN/TTC-39A(V)1.  Conference
bridges are usable as independent five-party bridges and can
be interconnected to form larger bridges.  

a.  Equipment Type .  Enter a 2- or 3-digit number (95 or
120) to identify the type of equipment being assigned. 
Enter 120. 
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b.  Unit Number .  Enter a single-digit number (1-6) to
identify the bridge to be assigned.

c.  In or Out of Service .  Enter a single letter (I or
O) to indicate whether this particular bridge is in service
or out of service.  This entry is made by the switch
supervisor based on equipment status.

d.  Matrix Addresses .  This element requires entries for
each of the five ports.  The entries identify the port
matrix address.  Enter the address in the form X-XX-XX for
Type 95.  Enter the address in the form XX-XX for Type 120.

34.  ATT IMU .  The IMU unit provides A/D and D/A conversions
to interface between the SDMX and TDMX.  Assignment of the
IMUs is made on the worksheet in Figure A-35.  The following
elements are entered on the worksheet to specify how IMUs
are connected between the matrices.

a.  Equipment Type .  Enter type number 98 for all IMUs.

b.  Unit Number .  Enter a 1- or 2-digit number (1-36) to
identify the IMUs being assigned.  (See Chapter II,
Section A2, for unit numbers and matrix locations.)

c.  In or Out of Service .  Enter a single letter (I or
O) to specify whether this particular IMU is in service or
out of service.  The entry is made by the switch supervisor,
based on the equipment status.

d.  SDMX/TDMX Terminals .  This element requires entries
for the IMU address location on the SDMX and TDMX.  The
format of these entries is X-XX-XX for the SDMX and XX-XX
for the TDMX.

35.  ATT LKG .  LKGs encrypt digital calls at specific times. 
LKG assignment is made on the worksheet in Figure A-36.  The
following data elements are entered on the worksheet to
specify how the LKGs are connected to the switch. 

a.  Equipment Type .  Enter type number 123 for all LKGs.

b.  Unit Number .  Enter a 1- or 2-digit number (1-64) to
identify the LKGs being assigned.  See Chapter II,
Section A2, for unit number and matrix locations.
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Figure A-35.  ATT, Terminal Type Worksheet, Intermatrix Unit
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c.  In or Out of Service .  Enter a single letter (I or
O) to indicate if this LKG is in or out of service.  
The entry is made by the switch supervisor based on the
equipment status.

d.  Cipher and Plain Terminal .  These elements require
entries for cipher terminal and plain terminal TDMX
addresses.  The format of these entries is XX-XX.

36.  ATT (CVSD RCU) .  Use the CVSD RCU worksheet
(Figure A-37).  There are five RCUs.  These are pooled and
used when AVDTG subscribers with 16-kbps trunks are 
connected through the TDMX.  Because the groups used with
AVDTG subscribers operate at 32 kbps, a rate change is 
required when interfacing with 16 kbps trunks or loops.  The
RCU's 2 CVSD units (ports), 1 operating at 32 kbps and the
other at 16 kbps, provide the rate change.  The following
subparagraphs define the data elements found on the RCU 
worksheet.  The equipment-type (line-type) entry, 100, is
shown at the top of the worksheet.

a.  Unit Number .  Enter the unit number of the RCU being
assigned.  The range for this entry is 1-5.

b.  In or Out of Service .  Enter I or O to indicate
whether or not the RCU is in service.

c.  Rate-Change Port 1 .  Enter the TDMX address of RCU
port 1 in the form XX-XX.

d.  Rate-Change Port 2 .  Enter the TDMX address of RCU
port 2 in the form XX-XX.

37.  AVL .  The worksheet shown in Figure A-38 is used to
enter data elements for assigning COMSEC variable locations
in the HUS device. 

a.  Start or Stop .  Enter Start or Stop.

b.  Rekey Cycle Number .  Enter 00-99 or Blank.

c.  Start Code (COMSEC ID)) .  Enter 1-1007 or leave
blank. 

d.  COMSEC ID .  Enter 1-1007 or Blank, see Table A-29
for the recommended storage location or range of locations
for each variable type.
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Table A-29.  Classification of Variable Types-
AN/TTC-39A(V)1
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1/  Also used for the Messge Switch, EU, and local DSVTs.
2/  Last two digits equal Net No.

e.  Directory Number or BS-LA .  Enter the required data
to uniquely identify each key.  The field is left blank for
the CIRV and RH keys.  See Table A-29 for the format of this



CJCSM 6231.02A
1 August 1998

Annex C
Appendix AA-C-93

entry for each variable type.

f.  Key Type .  Enter two to four letters to designate
the type of variable being stored.  See Table A-29.

g.  Net Number .  Enter 02-98.  See Table A-29.

38.  AXL . This worksheet (Figure A-39) is used to assign
COMSEC identifiers to a home or lateral transfer list.  It
is also used to delete existing COMSEC identifiers from the
lists.
 

a.  List Type .  Enter 1 = Home or 2 = Lateral.

b.  Start .  Enter start COMSEC ID range number = 0001 -
1007.

c.  End .  Enter COMSEC ID Range number = 0001 - 1007.

d.  Eliminate .  Enter E when the associated COMSEC ID
range needs to be deleted from the list while leaving the
remainder of the list intact.

39.  AXX .  Figure A-40 shows the worksheet used to enter
data for XXX routing.  The XXX code defines routing to
designated terminal equipment such as converters and manual
switchboards.  Data elements are described below.

a.  XXX Code .  Enter a 3-digit code (XXX) to identify
the XXX code being routed to.  This entry is based on the
network routing plan.  The range for this entry is 100-999.

b.  Operator Routing .  Enter a single letter (Y = Yes or
N = No) to indicate whether routing for this XXX code is to
the AN/TTC-39 series CSP attendant for manual call
completion, or if the routing will be automatic.  Enter Y if
operator intervention is required.  Enter N for automatic
routing.  If the entry is Y, then no primary or alternate
TGCs are assigned.  The planner-engineer determines this,
based on communications plan data.

40.  AZR .  Zone restriction provides traffic control by
establishing categories of allowable calling areas.  Some
lists are restrictive (the codes listed may not be called),
and some are permissive (the codes listed may be called). 
Each loop and trunk is classmarked on the ATS worksheet for
only one of eight lists or for global (no restrictions).  
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Figure A-39.  AXL, Assign Transfer List Worksheet
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Two of the 8 lists may contain up to 101 entries; the
remaining 6 lists may contain up to 33 entries.  The data
elements are entered on the AZR worksheet, Figure A-41.

a.  List Number .  Enter a single-digit number (1-8) to
identify the list.  When making multiple assignments,
complete all entries for list 1 before going to list 2,
rather than mixing lists on the worksheet.  This makes the
database easier to check.

b.  Permissive or Restrictive Classmark .  Enter a single
letter (P = permissive or R = restrictive) to identify the
type of list.  Permissive lists contain only those codes
that may be called by the subscriber classmarked for the
list.  Restrictive lists contain codes that may not be
called by subscribers classmarked for those lists.

c.  Start Code .  Enter a 2- to 6-digit number to specify
the first code to be assigned to the list.  If an individual
code, rather than a range, is to be specified, it is also
entered in the end code column.  The permissible code is: 
AN/TTC-39A(V)1 Single Code = NN, NYX, or NYXNN.
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APPENDIX B

THEATER DEPLOYABLE COMMUNICATIONS

1.  Introduction .  This appendix provides a capsule
description of the Air Force TDC program and the voice
switch module planned for in the near and mid terms.  

2.  Near Term (1996-1997) TDC .  In 1997, the Air Force
fielded the following: (See Figure B-1.)

a.  The tactical secure data communications system
(TASDAC) and network encryption system (NES) are being
employed to support the Transmission Control
Protocol/Interface Protocol (TCP/IP) network.  (See CJCSM
6231.03A, Chapters VII and VIII.) 

b.  Initial TDC program implementation:

(1)  The light multi-band satellite terminal (LMST), 
an SHF tri-band (X, C, and K u) terminal, will gradually
assume some of the duties of the AN/TSC-94A and AN/TSC-93B
GMF terminals.  

(2)  The integrated communications access packages
(ICAP) and customer access module (CAM), includes the
switching, multiplexing, transmission, security, and
management functions.  The CAM, the "heart" of the ICAP,
will be introduced incrementally to replace the SB-3865
switchboard.  The CAM combines a Redcom ISDN Gateway
Exchange (IDX) switch with a commercial-off-the-shelf (COTS)
integrated digital network exchange (IDNX) (Smart Mux) in an
integrated transit case.  The IDX, model IDX.C, is a fully
digital switching system featuring open data access that
allows for on-site or remote system reconfiguration. 
Standard network interfaces and protocols allow the IDX.C to
be deployed in a variety of networks.  Interfaces include
ISDN primary and basic rates, direct T1 (1.544 Mbps), and E-
1 (2.048 Mbps) along with standard analog trunks supporting
ground start, ringdown, loop start ringdown, E&M, and two-
way loop.  Signaling System No.5 is supported over both
analog and digital trunk circuits.

c.  Single channel ground and airborne radio system
(SINCGARS) frequency hopping radios will be introduced to
perform the close air support (CAS) mission by 
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interfacing with the Army’s CNR system.  The TRI-TAC based
Mini Mux will be increasingly deployed in place of the
AN/TSQ-146.  (See CJCSM 6231.04, Chapter II.)  Mobile video
teleconferencing (VTC) terminals will be increasingly
employed.  The stand-alone message processing system
(STAMPS) will replace the need for the AN/UYK-83 for message
processing.  (See CJCSM 6231.03.)

3.  Mid Term (2000) TDC .  In the mid-term, the following
advancements are planned (See Figure B-2.):

a.  ATM functionality will be added to the CAMs, where
appropriate, and CAMs will continue to incrementally replace
CSs such as the AN/TTC-39A(V)4 and AN/TTC-42.

b.  The joint communications planning and management
system (JCPMS) will replace tactical network analysis and
planning system plus (TNAPS+) and begin to automate the
SYSCON function as it is introduced in the base network
control center (BNCC). 

c.  TRI-TAC message switches are expected to be phased
out as multilevel information systems security initiative
(MISSI) products and the Defense Message System (DMS) are
introduced.  STAMPS will be DMS compliant and upgraded to
function as a DMS message transfer agent (MTA).  

d.  Demand assigned multiple access (DAMA)-based TACSAT
terminals will begin superseding non-DAMA terminals.  GMF
TACSAT terminals will be replaced by the secure mobile anti-
jam reliable tactical terminal (SMART-T), a EHF-band MILSTAR
terminal.  The SMART-T will be used to interconnect widely
dispersed tactical communications nodes.  P3I improvements
will be added to the LMST to add the K a band.  

e.  Laser technology will be introduced to augment the
tropo-satellite support radio (TSSR) for intrabase
communications.  (See CJCSM 6331.04, Chapter XI.)

f.  The contingency tactical air planning system (CTAPS) 
and CIS will be fully integrated with the global command and
control system (GCCS).  The global broadcast system (GBS)
will appear throughout the theater.  The multimedia terminal
(MMT) will be the follow-on to the STU-III and, along with
the STU-III, will constitute the bulk of the telephones in
use.  The KY-68 will be phased out. 



CJCSM 6231.02A
1 August 1998

Appendix BB-4



CJCSM 6231.02A
1 August 1998

Appendix CC-1

APPENDIX C

TELEPHONE, VOICE TERMINAL, AND SWITCHING EQUIPMENT 
DESCRIPTIONS

1.  General .  This appendix describes telephone, voice
terminals, and circuit-switched equipment, not covered in
Chapter II, available to support JTF contingency operations
and exercises.

2.  TA-954()/TT, DNVT

a.  General Information .  The DNVT is a ruggedized
4-wire telephone set with no encryption capability.
 

b.  Technical Characteristics .  See Table C-1.

Table C-1.  TA-954 Technical Characteristics

Characteristic Value

Loop Type Digital 4-wire

Digital Loop Rate 16 or 32 kbps, CVSD

Power CB, supplied by CS

Supervision Digital code words

Signaling Digital code words (16-key dialing)

Ringing Digital code words

Maximum Loop Length 4 km (2.5 miles)

Additional  Capabilities Push-to-talk tones, conference,  precedence handling up to 5 levels

c.  AN/TTC-39 Series CS Interface .  DLPMA termination
unit, terminal Type 13.

3.  TA-1035/U, DNVT .  The TA-1035 is the DNVT version used
by MSE subscribers.  It incorporates a digital data port
similar to the DSVT.  The TA-1035 operates only at 16 kbps.

4.  TA-1042A/U, DNVT .  The TA-1042 is used at EAC.  It
operates at either 16 or 32 kbps and is equipped with a
digital data port.  It can operate in the auto-dial/answer
mode with an attached data device, such as the AN/UGC-144.
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5.  KY-68, DSVT

a.  General Information .  The DSVT is a ruggedized field
terminal that contains the audio processing, signaling, and
cryptographic functions necessary to provide secure and
nonsecure access. 

b.  Technical Characteristics .  See Table C-2.

Table C-2.  KY-68 Technical Characteristics 

Characteristic Value

Loop Type Digital, 4-wire

Digital Loop Rate 16 or 32 kbps, CVSD

Power CB, supplied by CS or LB provided by HYP-71

Supervision Digital code words

Signaling Digital code words (16-key dialing)

Ringing Digital code words

Maximum Loop Length 4 km (2.5 miles)

COMSEC Compatible with SEELEY-type devices

Additional Capabilities Push-to-talk tones, interface with data devices to provide digital data
on a half-or-full duplex basis, and precedence handling up to five
levels.

c.  AN/TTC-39 Series Interface .  DLPMA termination unit,
terminal Type 3.

6.  Strategic/Tactical Secure Voice Terminal (STSVT) .  The
STSVT (also referred to as the multimedia terminal
(MMT)/DNVT) was developed by Motorola as a transitional,
limited functional replacement for the STU-III when employed
at tactical switches.  It consists of two major components,
a SECTEL ® 1500 STU-III terminal that can operate in the
secure analog (STU-III) mode at 2.4, 4.8, or 9.6 kbps, plus
a DNVT adaptor "wedge" attachment to provide DNVT signaling
when connected to a tactical switch.  When connected to a
tactical switch, it is "treated" by that switch as a DNVT. 
When communicating with a DNVT or a DSVT in plain text
(unencrypted) mode, its signaling and voice digitization at
16 kbps is identical to a DNVT.  When it connects to a
STU-III on the public switch telephone network (PSTN) or
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DSN, the STSVT subscriber dials to a tactical interworking
function (IWF), an ancillary device that provides a gateway
that converts the STSVT digital signal to an analog message
compatible with either the PSTN or DSN.  The STSVT uses a
proprietary black digital interface (BDI) mode for digital
communications through the DNVT adaptor or to digital RF
facilities.  It is dual-homed so that it can be
simultaneously attached to a TELCO and RF networks.  The
STSVT can also be attached to the SECTEL video docking unit
(VDU) to achieve real-time transmission of still or near
full-motion video images.  It can be upgraded using a 3.5
inch crypto-sealed disk by downloading new software from a
PC.  

a.  Capabilities

(1)  Encryption compatibility with existing
STU-IIIs. 

(2)  Direct connectivity to TRI-TAC and MSE
switching systems.

(3)  Clear voice capabilities with all TRI-TAC and
MSE telephone terminals, TA-954, TA-1035, TA-1042, and
KY-68, as well as other STSVTs.

(4)  Secure voice and data calls with other MMT 1500
DNVTs within the digital switching system.

(5)  Clear voice calls through the digital switching
system to any subscriber of a Public Switching Telephone
Network (PSTN) through Motorola's SECTEL ® Interworking
Function (IWF).  The IWF serves as a gateway between the
tactical digital network and a commercial PSTN.

(6)  Secure voice and data calls through the digital
switching network to any subscriber of a PSTN equipped with
an MMT 1500 or STU-III type terminal through the IWF.

b. Digital Mode Dialing Sequence .  When a STSVT
subscriber on the tactical network and a STU-III or STSVT
subscriber on the PSTN or DSN need to connect, the tactical
STSVT subscriber must be in the BDI mode.  The initiating
party must first dial the telephone number of the IWF.  The
terminal display tells the subscriber that an IWF has been
reached; the caller waits to hear a pseudo dial tone from
the IWF and then enters the telephone number of the
destination subscriber.  Since the IWF only permits calls
through it to be completed in the secure mode, call waiting
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tone is provided during the extended call completion phase
so that the caller is aware the process is active.  

c.  Gateway .  The STSVT and IWF gateway appear like DNVT
loop terminations to the TRI-TAC/MSE switches.  Both 16 and
32 kbps operation is available.

d.  Software Modifications .  No switch software
modifications are required.

e.  IWF Gateway .  The IWF gateway can be located at a
NCS or LENS(AN/TTC-47 or AN/TTC-46), AN/TTC-39 series
switch, or an US Navy NCTAMS.  The IWF provides a signal
path between a 16 or 32 kbps digital switched network and a
commercial PSTN.  The IWF supports both clear and secure
voice operations between the STSVT and PSTN telephones. 
Secure operations may be made to any PSTN STU-III terminal. 
The IWF is designed to prevent any non-STSVT from accessing
the PSTN by performing an up-front authentication process on
incoming and outgoing digital signals.  The gateway is
automated and generates NSWT during strategic/tactical clear
conversations.  The ratio of terminals to gateways is 4:1.

f.  STSVT Calling Capabilities

(1)  Tactical STSVT to a tactical STSVT-clear or
encrypted.

(2)  Tactical STSVT to a strategic STSVT-clear or
encrypted.

(3)  Tactical STSVT to a strategic STU-III-clear or
encrypted.

(4)  Tactical STSVT to a strategic POTS terminal-
clear only.

(5)  Tactical STSVT to DNVT or DSVT-clear only.

(6)  DSVT or DNVT cannot access the strategic
network by way of a STSVT gateway.

(7)  Strategic STSVT to strategic STSVT-clear or
encrypted.

7.  Secure Telephone Unit III (STU-III) .  The STU-III family
of secure telephones provides secure point-to-point access
among all STU-III units on a dialup basis through a public
switch or over private circuits.  The STU-IIIA is a variant
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of the STU-III that is backward compatible with the STU-II
that is in use by NATO allies.  Early models of the STU-III
had only analog outputs though they could accept RED side
digital inputs.  More recent versions provide both digital
(RS-232) and analog BLACK outputs.  These versions also have
special features and options such as access control and
greater tolerance of time delays. 

a.  The STU-III multimedia (MMT) terminal is stable over
multiple satellite hops and is compatible with standard ISDN
switching used by the Navy and by way of the IWF used by
TRI-TAC switches (see paragraph above).  The MMT can operate
at 2,400, 4,800, and 9,600 bps.  The video docking unit
(VDU) provides limited motion two-way video and has a built-
in camera and small (6 inch) flat screen display.  Though
the built-in display has limited resolution, there is an
NTSC video output which, when fed to a standard TV display,
provides higher resolution.  Because of the limited frame
rate, the VDU is not as capable as video teleconferencing
(VTC) systems operating at 128 kbps and higher.  However,
for transfer of still images and short one-on-one sessions,
it is acceptable.  

b.  The STU-III secure terminal equipment (STE)
currently approaching production status has additional
enhancements including a nonsecure data mode.  All STU-III
variants must be in the secure mode to access the RED
digital port.  This limits the ability of the STU-III to
access nonsecure LANs, bulletin boards, and E-mail systems. 
(See paragraph 8 below.)

c.  STU-III dial-up access to the SIPRNET is currently
available.  Although the STU-III is inherently a point-to-
point dial-up terminal, once a call is made to the SIPRNET
point of presence the baseband system can address any other
SIPRNET user.  The STU-III is also used as a link between
CTAPS remote and host systems.

d.  By multiplexing several STU-III circuits, using an
AN/FCC-100(V), it is possible to carry more than one voice
or digital call in a single 16 kbps TRI-TAC channel. 
Currently, STU-III conferencing requires establishment of
individual point-to-point calls to a central bridge that
breaks out the signal BLACK to RED, then distributes it to
the RED side of STU-IIIs at the bridge for return to the end
user point-to-point circuits.  This technique is needed
because of characteristics of the encryption method used in
establishing the secure link.  (NSA is continuing design
efforts in this area.)  Another means of conferencing using
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the STU-III (operating at 2,400 bps) and ANDVTs, is to use a
radio wire integration (RWI) to patch a STU-III into an
ANDVT net.  Because both units use LPC-10, there is no
degradation in voice quality. 

8.  Secure Terminal Equipment (STE)  

a.  Description .  The STE is the next generation family
of secure telephone terminals that will provide secure
voice/data digital communications to meet future
requirements well into the 21st century.  The design is
based on an open architecture that allows user based
upgrades.  Five models are planned which are all based on
the same basic mother board design.  The models:  STE Office
(ISDN/PSTN), STE Office (ISDN only), STE Data (ISDN/PSTN),
STE Data (ISDN only), and STE Tactical.

b.  Security

(1)  Security for the STE is provided by a removable
FORTEZZA PLUS PCMCIA card.  The terminal is a COTS equipment
which may be releasable to allies. 

(2)  The FORTEZZA PLUS PCMCIA card contains the
cryptographic algorithm and initially the keying material
for secure communications.  It can be used to encrypt
classified information up through Top Secret.  The STE is
fully compatible with the key and privilege infrastructure
being implemented under the Government’s Multi-Level
Information Security Initiative (MISSI).  The Office STE
model provides STU-III interoperability.

c.  Capabilities of Release 0 STE .  The operating modes
of the release 0 STE are as depicted in Table C-3.

d.  Added Features in Release 1 Models .  The Release 1
STE ISDN mode will transmit secure data at up to 128 kbps
with ISDN compliant ST or U interfaces.  The STU-III mode
can use either the 2.4 or 4.8 kbps STU-III compatible
vocoder.  The tactical model will contain MSE DNVT signaling
capability equivalent to that contained in the STSVT
terminal described in paragraph 6 above.  
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Table C-3.  Release 0 STE Capabilities

Capability Value

Non-Secure Voice ISDN-PCM, Speaker Phone

Secure Voice ISDN-ADPCM @ 32 kbps (STE)
CELP @ 4800 bps (STU)
LPC-10e @2400 bps (STU)

Secure Data Port Encryption Full Duplex Asynchronous: 2.4, 4.8, 9.6, 19.2, 38.4 kbps 
   (STE-ISDN)  
   2.4, 4.8, 9.6 kbps (STU-ISDN)

Full Duplex Synchronous: 2.4, 4.8, 9.6, 19.2,   38.4, 64 kbps            
   (STE-ISDN)
   2.4, 4.8, 9.6 kbps (STU-ISDN)

Levels of Subscriber Privilege TPA, SSO, User

Secure Mode Initiation Options Auto Secure (Secure Mode will be attempted first)
Secure Only (Non-secure modes will not be permitted)
Traditional (Call is established in non-secure mode; subscriber         
   may select secure mode later)

Network Interoperability National ISDN Interfaces NI-1, NI-2, NI-3
ISDN Switch Compatibility (NI-1 and NI-2)
   AT&T 5ESS, AT&T Definity, and Northern Telecom

DMS-100

9.  Advanced Narrowband Digital Terminal (ANDVT) .  The ANDVT
provides secure transmission of voice, data and/or signaling
information using narrowband HF, UHF, or VHF radios,
wireline facilities, or 2.4 kbps digital transmission
equipment.  The ANDVT consists of a family of interoperable
equipment encompassing the AN/USC-43(V), tactical terminal
(TACTERM); the KY-99, miniaturized terminal (MINTERM); and
the KY-100, airborne terminal (AIRTERM).  The AN/USC-43(V)
consists of the unclassified basic terminal unit, CV-3591,
and the plug-in COMSEC module, KYV-5.  When not employing
the KYV-5, the TACTERM includes a modem-only plug-in
unit/voice processor-only unit (MPU/VPU).  The CV-3591
provides the voice processing, modem functions, error
protection, and the required interface to data terminal
equipment and radios.  The linear predictive coding
algorithm (LPC-10) is used for high voice quality through
narrowband channels.  The AN/USC-43(V) is the primary Navy
unit used to satisfy tactical narrowband secure voice
requirements on HF, UHF satellite and UHF LOS, UHF non-DAMA
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and DAMA, SHF SATCOM, and the Navy’s EHF SATCOM program
(NESP).

10.  SB-3614(V)/TT Switchboard .  The SB-3614(V)/TT is a
tactical, ruggedized, 30-terminal automatic or semiautomatic
switchboard.  The basic 30-terminal unit can be stacked to
provide a 60- or 90-termination switchboard using cross
point cards to interconnect the individual units as
discussed below.  The SB-3614(V)/TT is deployed as a stand-
alone unit or housed in an S-250 shelter.  The latter
configuration, when equipped to provide 90 lines of service,
is designated as the AN/TTC-41(V)3.  Specific termination
card configurations required to support the several line
types are discussed in subparagraph 10e below.  Two levels
of precedence and various service call features are provided
as discussed below.

a.  Functional Description .  The basic SB-3614(V)/TT 
provides cordless service to 2-wire CB signaling lines, 20-
Hz RD lines or trunks, CB, dial-pulse or DTMF lines, and
4-wire tone-signaling trunks.  The capacity of a 60- or
90-line switchboard is increased by the addition of four
cross point PCBs to each unit for both the 60- and 90-line
configurations.  One of the units is designated as the
MASTER with the other unit(s) left in the SLAVE mode.  The
SB-3614(V)/TT can be operated either as a fully automatic or
semiautomatic switchboard, depending on the card
configuration.

b.  Operational Capabilities .  The configuration and
capabilities for each mode of operation, the programmable
memory considerations, service features, and numbering
schemes are discussed in the following subparagraphs.

(1)  Semiautomatic Operation .  In the semiautomatic
mode the operator monitors, answers, initiates, and extends
calls through the use of a keypad and other function keys. 
In this mode of operation the basic unit can be configured
with 30 terminal cards, Type I or II.  These cards provide
service for CB signaling lines, ringdown lines or trunks,
and dial-pulse or DTMF lines.  Two levels of precedence are
provided (Routine or Priority).

(2)  Automatic Operation .  The SB-3614(V)/TT
provides fully automatic operation with DTMF touch-tone
subsets, and 2- and 4-wire automatic trunks.  It also
provides limited automatic operation with rotary dial pulse
subsets.  This operation is limited to call extension for
local calls and manual trunks.  Precedence, conferencing,
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and automatic trunk-call extension features are provided by
the operator position.  In CB signaling or ringdown lines
and trunks, the SB-3614(V)/TT provides call extension
service by the operator.  For automatic operation, an
automatic kit and a maximum of nine Type III termination
PCBs are used in each unit.  These nine Type III terminal
cards can support DTMF tone-signaling terminals or trunks. 
These cards are discussed in subparagraph 10e(3) below. 
Increasing the capacity to a 60- or 90-line unit for
automatic operation requires the same increase in
cross-point cards and MASTER/SLAVE control as discussed
above.

(3)  Programmable Memory Considerations .  The
programmable memory must contain data peculiar to each
particular installation.  Data assignment is entered by the
key sender in the program mode.  The following functions are
programmable:

(a)  Trunk Group .  The trunk group function
assigns a switch locator number to the trunk-hunting group. 
Each switchboard can accommodate trunk-hunting groups, which
include from 1 to 30 2-wire trunks and from 1 to 18 4-wire
trunks with a maximum total of 30.

(b)  Trunk Terminal .  The trunk terminal
function assigns a specific wired trunk as part of a trunk-
hunting group.

(c)  Precedence .  Precedence is a means of
assigning a priority classmark to a specific wired terminal. 
Two levels of precedence are available, Routine and
Priority.  This classmark applies to Type I and Type II
terminals.

(d)  Intercept .  Intercept on a terminal causes
all calls destined to that specific terminal to be routed to
the operator.

(e)  01 Classmark .  An 01 classmark designates
a terminal wired to a Type III terminal card as a 4-wire
converter trunk operating in the manual mode.

(f)  02 Classmark .  An 02 classmark designates
a terminal wired to a Type I terminal card as an automatic
DTMF trunk.
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(g)  03 Classmark .  An 03 classmark designates
a terminal wired to a Type I terminal card as a 20-Hz/DTMF
applique trunk.

(h)  Procedures for entering programmable data,
as well as the assignment of line terminals for a specified
numbering plan, are in TM 11-5805-695-12.  (See Appendix A.)

c.  Numbering Plan .  The SB-3614/TT uses a 5-digit
numbering scheme, SL-KXX.  See Chapter III, paragraphs 2 and
8, for details on the SB-3614/TT numbering plan and routing.

d.  Power Requirements .  The SB-3614(V)/TT operates off
a 24-Vdc prime power, 5-amp (max) power source.

e.  Interfaces .  The SB-3614(V)/TT switchboard inter-
faces with most analog telephone sets, switchboards, and
converter units.  A list of compatible equipment is provided
in Table C-4.  The five types of line cards, discussed
below, provide the interface to the equipment based on the
type of line or trunk required.

(1)  Type I Terminal Card .  The Type I terminal card
can interface with 2-wire ringdown lines and trunks or CB
signaling lines.  A mode selection switch on the card allows
the selection of either ringdown line or trunk, or CB
signaling lines.  A precedence switch may be set to Routine
or Priority as required.

Table C-4.  SB-3614(V)/TT Compatible Equipment

Terminal Circuit Type
TA-312/PT CBS or RD
CV-425/U RD or 4-wire tone-signaling trunk
TH-85/GGC RD line
TA-236/FT CB dial
TA-838/TT CB DTMF (2-wire)
TA-938/TT CB DTMF
CV-1538 2-wire RD trunk
AN/TTC-42 3-digit, PABX tone burst
SB-3865 3-digit, PABX tone burst
AN/TTC-39 series 4-wire tone-signaling trunk
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(2)  Type II Terminal Card .  The Type II terminal
card can interface with a 2-wire dial-pulse or a 2-wire DTMF
line.  The mode switch on this card may be set to CB dial
pulse, DTMF, or unassigned positions.  No precedence switch
is available.  The choice between routine and priority is
made by memory assignment, as discussed in subparagraph
10b(3) above.

(3)  Type III Terminal Card .  The Type III terminal
card can interface with 4-wire PABX trunks and 4-wire
converter trunks.  The mode select switch allows selection
of either PABX trunks, converter trunk operation, or the
unassigned position.

(4)  Type IV Terminal Card .  The Type IV terminal
card can interface with 6-wire voice circuit, a 2-wire
E-lead (receive and return) circuit, and a 2-wire M-lead
(transmit and return) circuit.  The E&M leads provide either
contact or standard signaling, selected by strapping options
in the circuit.  A toggle switch in the E&M trunk circuit
determines whether digits are transmitted as dial-pulse or
as DTMF tones to the distant end terminal.

(5)  Type V Terminal Card .  The Type V terminal card
provides a 2-wire loop-signaling, dc closure trunk used to
interface most PBXs and central offices.  Toggle switches on
the card determine whether digits are transmitted as dial-
pulse or DTMF tones to the distant end terminal.

f.  Impedance and Signal Levels .  All lines terminating
on the SB-3614 have a characteristic impedance of 600 ohms ±
10 percent.  Ringdown tones are transmitted as 20 Hz, 90
Vrms ± 10 percent.  DTMF signaling tones and control tones
are transmitted at a nominal level of -14 dBm and received
at a level of 0 dBm to -20 dBm, except for ringback and
control tones from an automatic switchboard, which are
received at a level of -10 dBm, maximum.  (See
TM 11-5805-695-12, Appendix A.)

11.  SB-3614A(V)/TT .  The SB-3614A(V)/TT switchboard is a
product improvement of the SB-3614(V)/TT.

a.  Table C-5 lists some of the principal technical
characteristics.
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Table C-5.  SB-3614A Technical Characteristics
  

Analog Loops 2-wire ringdown, long local loop,   CBS,  DP,  DTMF

Analog Trunks 2-wire RD (20 or 1600 Hz), dc  closure
4-wire, 3-digit DTMF
4-wire DSN SF
4-wire, 7-digit tone burst
Six-wire E&M

Number of Channels

    4-wire
    2-wire

30 maximum

18 maximum
30 maximum

b.  The SB-3614A differs from the SB-3614(V)/TT model by
providing the following additional features and
capabilities.

(1)  Precedence .  Five levels of precedence.

(2)  TRI-TAC Compatibility .  Interconnection to the
AN/TTC-39 series, AN/TTC-42, and SB-3865 is available using
the Type VI card.

(3)  NNXXXXX (PR+SL+XXX) Numbering Plan .  The
expanded numbering plan enables the switchboard to
automatically interface with 4-wire tactical CSs and DSN,
using automatic supervision and DTMF signaling, and a 7-,
10-, and 13-digit tactical numbering plan.  The expanded
numbering plan also enables the SB-3614A to serve as an
intermediate or tandem switch that can automatically extend
calls to other switches.  The switch retains the 3-digit
capability of the SB-3614(V).

(4)  DSN PBX Access .  This capability is possible
using the Type XI card.  (See subparagraph 11b(10)(b)
below.) 

(5)  Automatic Tandem Trunk Switching .  This
capability is possible by using the 7-digit numbering plan
and Type VI card.  (See subparagraph 11b(10)(a) below.)

(6)  Automatic Primary /Alternate Trunk Routing . 
One primary and one alternate route is provided for each
primary routing (PR) zone code and each switch location (SL)
code.  Each route may consist of 18 4-wire trunks.  A
maximum of 15 trunk groups may be assigned.
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(7)  Automatic Call Forwarding/Intercept .  This
feature permits routing/intercept of calls for up to 30
subscribers to another specified subscriber or the
switchboard operator.  

(8)  Subscriber Initiated (Progressive) Conferences . 
Any subscriber possessing a classmark-authorization
origination privilege may access the conference bridge by
keying C. 

(9)  Direct Access Capability (DAC) .  Up to 10
subscribers may be classmarked for DAC service for outgoing
calls and in conjunction with the automatic call-forward
feature, incoming calls may be placed directly or
intercepted to the operator or another subscriber.

(10)  Two additional trunk interface cards : 

(a)  Type VI : 7-digit, 4-wire, analog tone
burst or confirmation signaling.

1.  Tone Burst Trunk .  This interface
enables the switchboard to interoperate with other SB-3614As
or TRI-TAC tandem switches on an 4-wire, automatic tandem
basis.  Operation is identical to the 3-digit tone burst
trunk in the SB-3614(V), with the exception that a 2,600 Hz
tone vice 570 Hz is required for Release Acknowledge and 7
digits are tone burst.

2.  Confirmation Trunk .  Once a trunk has
been selected and seized the 7-digit NNXXXXX address is
forwarded in DTMF tone-burst signaling to the distant
switch, which returns DTMF tone-burst confirmation signals. 

(b)  Type XI :  This card provides a 4-wire
analog trunk, DTMF to DSN and SF pulses from DSN.

(11)  Database Entry .  The SB-3614A requires a
larger and more sophisticated database.  The entry of
database information by keypad is not adequate.  Such
features as primary/alternate route direction, subscriber
precedence, line grouping, and call forwarding may change on
a periodic basis, requiring a separate menu-driven I/O
terminal.  Using such a terminal, the operator can quickly
enter subscriber features and network routing.    
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12.  Secure Digital Net Radio Interface Unit, TSEC/KY-90

a.  General Description .  The KY-90 provides a secure
interface between the AN/TTC-39 series and various
single-channel radio sets.  Either voice or data service is
available.  The radio side interface may be either VINSON or
NESTOR-PARKHILL-compatible.

b.  Technical Characteristics .  See Table C-6.

c.  Modes of KY-90 Operation

(1)  Mode I .  This mode is used with a ringdown
signaling telephone.  It allows the KY-90 to provide R/T
control by using VOX.

Table C-6.  KY-90 Technical Characteristics

Characteristic Value

Loop Type Digital 4-wire

Digital Loop Rate 16 or 32 kbps, CD 1

Power LB, 22-32 Vdc

Supervision Digital code words

Signaling Digital code words 

Ringing Digital code words

Maximum Loop Length 4 km (2.5 miles) from switch using  
WF-16 telephone cable 

(2)  Mode II .  This mode is used with an analog DTMF
telephone terminal.  In this mode a 1/3 tone detector within
the KY-90 provides R/T control.  The radio is keyed to
transmit when the subscriber sends a DTMF 1 and remains so
until the subscriber sends a DTMF 3.

(3)  Mode III .  This mode allows remote R/T control
by push-to-talk tones originated from a DNVT or DSVT.

(4)  Mode IV .  This mode is used with a DSVT.  It
provides R/T control by digital code words.

(5)  Mode V .  This mode is classified and is not
addressed in this manual.
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d.  AN/TTC-39 Series Interface .  The KY-90 interfaces to
the AN/TTC-39 series CS by means of DLPMA termination unit,
terminal type 3.  Classmark the line for 16 kbps, security
preferred, half-duplex, when the KY-90 is in the VINSON-like
configuration. 
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APPENDIX D

LTUs, SPECIAL CIRCUIT ADAPTERS, AND GPMDM CARDS

1.  General .  The interface between AN/TTC-39 series CSs and
trunks and subscriber circuits occurs through LTUs, special
circuit adapters, or GPMDM cards.  Because special or
unusual interfaces may be encountered by the planner and
engineer, a detailed description of these cards is provided
in this appendix.

2.  AN/TTC-39A(V)1 Analog SDMX Interfaces .  The
AN/TTC-39A(V)1 interoperates with most analog telephones and
analog trunks.  Analog terminations (loops and trunks)
interconnect to the SDSM by LTUs.  Some circuits also need
special circuit adapters as inputs to the LTUs for proper
operation.  See Figure D-1 for a block diagram of the SDSG. 
LTUs and special-circuit adapter interface parameters are
outlined in the following paragraphs.

a.  LTU .  LTUs are mounted two to a plug-in board and
contain the necessary termination hybrids and associated
balance networks, amplifiers, pads, equalizers, and
signaling equipment to properly interface the subscriber
telephone instruments and trunks with the SDSG.  The SDSG
has 48 card slots for subscriber LTUs, and any mix of cards
may be used.

(1)  NWLTU .  The NWLTU provides an interface between
the SDMX and either a dc or tone supervised loop, trunk, or
adapted line.  Figure D-2 is a block diagram of the NWLTU.

(a)  The NWLTU has two modes of operation, ac
or dc, selectable by strapping with a shorting plug on the
PCB.  When in the ac supervision mode, the NWLTU directs all
supervisory tone signals to the analog scanner without
performing any signal processing.  In the dc mode, dc power
is supplied to the subscriber by a center tap on the inlet
and outlet transformers for dc phantom loop supervision. 
The line on-hook/off-hook status is constantly monitored and
is available for the dc scanner.

(b)  When the NWLTU is used with a termination
adapter such as the SF, 2,600 Hz, or E&M adapters, the
supervisory straps are set to the ac position.
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(c)  The NWLTU operates in the dc supervision
mode when the external phantom loop resistance (including
the subset) of the loop is less than 2,100 ohms.  The NWLTU
operates in the ac mode with up to 2 miles of CX-4566 cable,
or WF-16 telephone cable under extreme conditions.  It will
operate with up to 10 percent impedance unbalance in the
subscriber loop.

(d)  The NWLTU will recognize a valid on-hook
condition for a phantom loop resistance of greater than
6,000 ohms.  The NWLTU will recognize a valid off-hook
condition for a phantom loop resistance of less than 2,100
ohms.

(2)  CBLTU .  The CBLTU (Figure D-3) provides an
interface between the SDMX and a CB-supervised, 2-wire loop
or trunk.

(a)  The CBLTU contains a dc source combined
with a seize/release detector circuit that has an output to
the dc scanner.  The dc source supplies talking power to the
2-wire CBLTU telephone when the instrument is off-hook.  The
seize/release detector circuit monitors the dc current flow
in the 2-wire line and passes the incoming on-hook/off-hook
states to the dc scanner.  A third winding on the line
transformer is provided for detection of DTMF digits C and
0.  The CBLTU sends a 20-Hz ring to a 2-wire subscriber upon
receipt of the start ring command from the central
processor.  The CBLTU is transparent to DTMF signaling tones
received or sent from receiver/sender lines connected to the
CBLTU at the SDMX.

(b)  The transhybrid network, an impedance
matching circuit, presents a nominal 600-ohm resistive
impedance in both the receive and transmit directions from
the 2-wire to 4-wire converter.  The 2- to 4-wire converter
transforms the CBLTU 2-wire input terminal to a 4-wire
appearance at the switching matrix.  The 2- to 4-wire
converter permits a 2-wire subscriber to be connected to a
4-wire subscriber.  The CBLTU operates over wire lines
having a maximum loop resistance of 900 ohms, including the
dc resistance of the terminating equipment.  Below are CBLTU
signaling characteristics:

1.  The CBLTU provides a minimum dc loop
current of 40 mA and a maximum of 50 mA, measured at the
CBLTU from a nominal 48 Vdc source to a 900-ohm resistance.
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2.  A dc current flow of 10 mA or more is
recognized as an off-hook condition.

3.  The CBLTU detects incoming dial-pulse
digits at signaling rates of 7.5 to 12 pps, with break
intervals from 47 percent to 67 percent.

4.  The CBLTU provides a 20-Hz ring
voltage from the ring generator to a telephone set having a
20-Hz impedance of 500 ohms or greater in the on-hook
condition.

5.  The CBLTU provides dc and 20-Hz ac
current limiting.

(3)  20-Hz LTU .  The 20-Hz LTU, see Figure D-4,
provides the interface between the switching matrix and
20-Hz ringdown loops and trunks.  It provides a 2-wire 20-Hz
ringdown capability on loops, and two-way ringdown with idle
tone on trunks.  

(a)  The subscriber's two incoming wires are
connected to the terminal circuit that contains a 20-Hz
detector.  This detector detects the 20-Hz signal from the
subscriber and informs the dc scanner.  The 2- to 4-wire
converter transforms the 2-wire-wire input terminal to a 4-
wire set to the switching matrix.

(b)  A terminal classmark restricts idle tone
use except when the terminal circuit is used to service a
trunk.  The 20-Hz ringdown terminal is classmarked to
provide one of the following modes of operation:

1.  20-Hz ringdown loop.
 

2.  20-Hz ringdown trunk.

(c)  A Start ring signal to the terminal
results in a two-second ring signal applied to the outgoing
2-wire terminal.  A Start Idle command initiates the sending
of a 1,050-Hz signal at -14 dBm on the outgoing 2-wire pair. 
Conversely, this tone is shut off by the Stop Idle command.

(d)  The 20-Hz detector responds to ring
signals of frequency between 12 and 25 Hz and amplitudes
between 25 V rms and 110 V rms.  The 20-Hz detector is not
affected by polarity of the signal, and it is insensitive to
grounding on either side of the 2-wire subscriber line.
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(4)  1,600-Hz LTU .  The 1,600-Hz LTU connects the
SDMX with 4-wire trunks (see Figure D-5).  It provides
two-way 1,600-Hz ringdown service with idle tone and
provides the interface with equipment that uses HF trunks
and the SB-3082.

(a)  Each 1,600-Hz LTU provides one of the
following modes of operation, selectable by classmark:

1.  1600-Hz ringdown trunk (manual
incoming).

2.  1600-Hz ringdown trunk (automatic
incoming, SB-3082).

(b)  A Start Idle command initiates the sending
of a 1,050-Hz signal at -14 dBm on the 1,600-Hz LTU transmit
lines.  Conversely, this tone is shut off by the Stop Idle
command.

(c)  The 1,600-Hz detector characteristics are
as follows:

1.  Levels:  From +10 dBm to -25 dBm

2.  Frequency:  1,600 Hz ± 2 percent.

3.  Tone Duration:  A minimum of 130 ms
±20 dc scanner after a minimum continuous tone duration of
700 ms ± 20 percent.

(5)  DSN (AUTOVON) LTU .  The AVLTU, see Figure D-6,
interfaces with overseas DSN telephones.  These are 4-wire
subsets employing 15-button DTMF signaling, dc loop
supervision on the subset transmit terminals, and dc ringing
on the receive terminals.

(a)  The AVLTU is compatible with overseas DSN
telephones when the dc resistance of the switch's receive
and transmit loops from the switch to the telephone
(inclusive of the telephone) is not greater than 900 ohms. 
A nonsecure warning tone is gated to the subscriber, under
CS central processor control, when the DSN telephone is
classmarked as a secure terminal but conditions denote a
nonsecure connection.  

(b)  The AVLTU operates with wire lines that
have a loop resistance no greater than 900 ohms, including
the dc resistance of the terminating subset for both
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transmit and receive loops.  The AVLTU has the following
signaling characteristics:

1.  Recognizes a dc current flow in the
telephone transmit pair of 10 mA or less as a valid on-hook
condition.  A dc current flow of not less than 30 mA is
recognized as a valid off-hook condition.

2.  Provides to the telephone receive pair
a dc ring current not less than 35 mA, measured from a
nominal 48-V source to a 900-ohm load.

b.  Special Circuit Adapters .  The AN/TTC-39A(V)1 has up
to 24 special circuit adapters that permit the SDMX to
interface with SF (2,600 Hz), E&M supervised, and dc closure
subscriber loop and trunk equipment.  (See Figure D-7.)  
 

(1)  SF (2,600 Hz) Adapter .  The SF adapter inter-
faces with a class of equipment that uses SF (2,600 Hz)
supervision and control signaling.  The SF adapter provides
a 4-wire interface to the external equipment and is
compatible with standard SF-type signaling systems.  In
addition, the SF adapter provides seize, release, dial-
pulse, wink-start, and preempt signal detection.  The
software interprets these signals in accordance with the SF
adapter classmark.  The classmark is also used to determine
the signaling method:  MF, DTMF, or dial-pulse.

(a)  The SF adapter consists of a 2,600-Hz tone
receiver with (1) logic and timing, (2) 2,600-Hz transmit
control logic, (3) transmission-level coordination
circuitry, and (4) 2,600-Hz notch filters with control to
restrict the signaling tone to a single trunk.

1.  The SF tone receiver has a guarding
action to prevent voice simulation of signaling tone.  To
accomplish this, the limiter capture effect is employed in
the dual-sensitivity level (HI and LO level) receiver
channel.

2.  Initial onset of signaling time is
recognized only as a long duration of HI level tone. 
Initial onset of LO level tone, or of a HI level tone, of
duration less than that specified, is ignored by the SF
receiver logic.
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(b)  The SF receiver performs signal detection
while interpretation of the signal intent, on the basis of
sequence and time of occurrence, is performed by the dc
scanner and processor.  Seven signals are interpreted: 
seize, wink, start, answer, preempt, dial pulse, precedence
alert, and release.

(c)  SF transmit control logic consists of the
necessary circuitry to receive software commands from the
SCG to control the transmission of the 2,600-Hz signaling
tone.  Signal timing is done by the SF adapter.

(d) Upon receipt of an on-hook signal, the SF
adapter begins transmitting SF tone to the external
interface.  The off-hook command removes the SF tone from
the line.  

(e)  A power-on clear circuit places the
transmit path in the on-hook (LO level SF transmitting)
state, with the DTMF pad removed (HI gain), during system
startup.

(f)  The HI level receiver operates with an
input level at the SF in the range of -16.0 to -4.0 dBm
(-10 dBm ± 1.5 dB transmit tolerance, ± 4.5 dB facility
tolerance).

(g)  The LO level receiver operates with an
input level at the SF in the range of -31 to -13 dBm
(-22 dBm ± 9 dB).  Bandwidth of the receiver channel, at the
detection threshold, is at least 30 Hz but not greater than
100 Hz, centered at 2,600 Hz.

(h)  An integration time of 140 ms ± 5 percent
precedes the report of a low level 2,600-Hz tone below
threshold.  This condition is interpreted as seize.  In
addition, the receiver signal processor switches the channel
sensitivity from LO to HI.

(i)  The receive logic then begins tracking the
HI level SF tone after a 170 ms ± 5 percent absence of SF
tone.  Once tracking has begun, the presence of a HI-level
SF tone is reported as a release; absence is reported as a
seize, without delay.

(j)  The receive logic stops tracking SF tone
and switches the receiver back to LO sensitivity after
receiving 250 ms ± 10 ms of HI level tone.  
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(k)  The SF tone is 2,600 Hz ± 5 Hz and is
transmitted at -10 dBm ± 1.5 dB for 500 ms ± 20 percent or
until the off-hook signal is received.  If off-hook has not
been received when the timeout occurs, the SF tone continues
to be sent, but at -22 dBm ± 1.5 dB until off-hook is
received.

(l)  Upon command of the processor, the adapter
outputs dial pulses at the rate of 10 ± 0.5 pps at -10 dBm ±
1.5 dB.  The percent interval break (presence of 2,600 Hz)
is 60 ± 1 percent.

(m)  Transmission-level adjustment is performed
in both transmit and receive (relative to the AN/TTC-39A)
directions.  The adjustment is continuously variable over
the following minimum ranges, in decibels.  A 6-dB pad is
switchable into and out of the transmit path upon receipt of
the LO-gain and HI-gain adapter commands.  (See Table D-1.)

Table D-1.  SF Adapter Adjustment

Direction Range

Transmit +10 to -15 dB

Receive +10 to -10 dB

(2) DC Closure Adapter .  The dc closure adapter
provides the AN/TTC-39A(V)1 with an interface to commercial
central offices and PBXs through a subscriber line.  (See
Figure D-8.)  Incoming seizure is a high-level, 20-Hz ring
signal.  Outgoing seizure is by dc loop closure.  Outgoing
signaling is DTMF or dial pulse, as determined by classmark.

(a)  The dc closure adapter consists of dial-
pulse control logic, a 2- to 4-wire network (converter and
transhybrid network), a 20-Hz ring detector, a dc current
sink, and a 2,600-Hz band elimination filter.  

(b)  The dial-pulse control logic consists of
the necessary circuitry to receive digital dial-pulse
information from the switching controller group and
out-pulse data in the proper sequence.  Upon receipt of an
off-hook command, the dial-pulse control logic energizes a
dc closure relay if no ring signal is present, thereby
closing the voice path.  After loading a dial digit, dial 
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pulsing is initiated.  Upon completion of dial pulsing, the
voice path remains closed until the dc closure relay is
deenergized by an on-hook signal.

(c)  The 2- to 4-wire converter transforms the
2-wire input/output terminal of the dc closure adapter to a
4-wire appearance at the NWT interface.  The 2- to 4-wire
converter permits a 2-wire subscriber to be connected to a
4-wire subscriber at the switch.  The transhybrid network is
an impedance matching circuit that presents a nominal 600-
ohm resistive load in both the receive and transmit
directions from the 2- to 4-wire converter.

(d)  The dc current sink provides a low-
impedance dc patch across the 2-wire interface to the
nominal 40-mA service current supplied from the central
office.  It incorporates a current limiter and appears as a
high ac impedance to prevent loading the dial-pulse output
signals.  If no off-hook condition exists, the 20-Hz ring
detector detects incoming seizure from the commercial
central office.  After an initial timeout to guard against
false seizure, the dc closure adapter detects the seize
condition.

(e)  The 2,600-Hz band elimination filter is
required in the transmit path to prevent 2,600-Hz tones
generated in the tactical network from entering commercial
switching networks.

(f)  Outgoing dial pulsing is at a repetition
rate of 10 pps, with a 60 percent break.  The dc current
sinks no less than 20 mA of loop current when terminating a
loop resistance of 1,800 ohms from a 48V floating supply. 
The circuit limits the maximum loop current to 60 mA
regardless of loop resistance.

(g)  The 20-Hz ring detector detects signals of
frequencies between 16-2/3 and 33-1/3 Hz and amplitudes
between 25 and 150 V rms.
  

(3)  E&M Adapter .  The E&M adapter, with a 6-wire
trunk termination, provides the AN/TTC-39A(V)1 with an
interface to commercial PBXs and commercial central offices
(see Figure D-9).  The adapter, in conjunction with an NWT,
interfaces with the SDMX.  The E&M adapter interfaces with
6-wire E&M converter units similar to the WESCOM 452 FWA for
conversion to commercial 4-wire trunks.  The E&M
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dial-pulse command
   

digit (4)

500-Hz clock

      master clear

32-kHz clock

  address (2)

 on-hook

    
 off-hook

    seize/release

        release



CJCSM 6231.02A
1 August 1998

Appendix DD-18

adapter circuit is divided functionally into the dc
signaling circuits and the voice path circuits.

(a)  The E&M signaling pair provides duplex dc
signaling over the interface.  The dc signaling circuits
contain an E-lead detector circuit with an output to the dc
scanner and outgoing control circuits to switch the M lead
from ground to -48V.  Outgoing dc signaling over the
interface is by M-lead and common signal return.  The output
of the E-lead detector circuit provides the incoming
signaling information and dial-pulse digits to the dc
scanner.  The adapter outpulses digits as they are received
from the processor.  The processor controls interdigit
timing. 

(b)  The adapter is transparent to VF signals. 
The voice path of the LTU interface circuit consists of a
balanced receive pair and a balanced transmit pair that
interface with the NWLTU.  Transmit and receive adjustments
are provided on the adapter to meet transmission require-
ments over commercial trunks.  AC signaling, if used, is by
means of the NWLTU and receiver/sender units connected to
the crosspoint matrix.

1.  Transmission-Line Characteristics

a.  Four-Wire Voice Transmission Path . 
The adapter operates over voice-grade, private-line
facilities that have a nominal VF bandwidth from 300 to
3,500 Hz.  The terminating impedance at each end of the
voice lines is 600 ohms.

b.  Supervisory and DC Signaling
Paths .  The maximum loop resistance of the E-lead, or the
M-lead, and the common signal return lead does not exceed
100 ohms.

2.  Signaling Characteristics

a.  Outgoing Signaling .  In the idle
condition, the E&M adapter provides a ground on the M-lead. 
To seize the trunk, the adapter switches the M-lead from
ground to a -48 V source.  The adapter provides a minimum
dc-loop current of 13 mA over the M-lead and the common-
signal return lead when total loop and terminating
resistance is 2,600 ohms maximum.  The M-lead connected to
-48 V is the busy condition.
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b.  Outgoing Dial Pulsing .  The
adapter outpulses at a rate of 10 pps over the M-lead and
the common return.  When outpulsing digits, the adapter
alternately switches the M-lead from -48 V to ground (break)
and back to -48 V (make).  The percentage interval break is
60.

c.  Incoming Signaling .  Incoming
signaling is on the E-lead.  In the idle condition, the
E-lead is open. The E-lead connected to the common return is
seize/busy.  A dc current flow of 5 mA or less over the
E-lead is recognized by the adapter as the idle condition. 
A current flow of 15 mA or more is recognized as a
seize/busy condition.

d.  Incoming Dial Pulsing .  The
adapter detects incoming dial-pulse digits at signaling
rates of 7.5 to 12 pps, with break intervals from 47 percent
to 67 percent.

e.  Current Limiting .  The adapter
provides dc current limiting on the E&M leads.  The maximum
current over the M-lead is less than 40 mA.  The maximum
current over the E-lead is less than 30 mA.  

f .  AC Signaling .  The adapter passes
all call progress tones (dial tone, ringback, busy, etc.)
between the trunk and the LTU over the 4-wire transmission
path.  Transmission-level adjustment is provided in both
transmit and receive (relative to the AN/TTC-39A(V)1)
directions.  The adjustment is continuously variable over
the minimum ranges shown in Table D-2.

Table D-2.  E&M Adapter AC Signaling Ranges

Direction Range

Transmit +10 dB to -15 dB

Receive +10 dB to -10 dB

3.  AN/TTC-39A(V)1 Digital TDMX Interfaces .  Interface to
the AN/TTC-39A(V)1 TDSGs is through the DLPMA for individual
loops and through the GPMDM for DTGs.  
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a.  DLPMA .  The DLPMA provides an interface between the
TDSG and a digital telephone, DSVT, or DNVT.  A block
diagram of the DLMPA is shown in Figure D-10.

(1)  The DLPMA consists of a modulator and a 
demodulator.  The DLPMA modulator accepts baseband data at
32 or 16 kbps and converts baseband data to conditioned
diphase data.  No changes are required on the card to change
from 32 kbps to 16 kbps.  The modulator's output goes to a
line driver and transformer.  The line driver accepts
diphase data from the data modulator and transmits it by the
WF-16 telephone cable.  A transformer is used to couple the
3.0 V peak-to-peak diphase signal to the WF-16 telephone
cable.  The output impedance is 125 ohms.

(2)  The DLPMA demodulator accepts conditioned
diphase data and converts it to baseband data.  Associated
with the demodulator is the clock recovery and data retiming
circuitry.

(3)  The maximum steady-state loop current allowed
is 188 mA.  A jumper plug is used to disable the phantom
loop whenever the local battery mode of operation is
required.

(4)  The DLPMA provides single-channel, full-duplex
transmission of binary signals at a 32-kbps rate, and
processes data from a single subscriber at a 32-kbps rate. 
The DLPMA also accommodates a data rate conversion to 16
kbps.  The DLPMA transmits/receives data over WF-16
telephone cable lengths of up to 4 km.  The transmitted
carrier output level is 3 Vp-p +0.3 V.  The receiver
responds to signals that exceed +40 mV with respect to the
common mode voltage.  The carrier detector does not exhibit
a random BER in excess of 1 bit in 106 when operated over
any wire length up to and including 4 km.  Four DLPMAs are
packaged on a PWB assembly.

(5)  The DLPMA board has one strap for selecting the
-56 V option.  See Appendix D and TM 5805-747-12-3 (TO
31W2-2TTC39-91-3) for strapping details.  

b.  GPMDM .  Figure D-11 shows a block diagram of the
AN/TTC-39A(V)1 GPMDM.  Diphase groups can be strapped for
4 1/2 to 144 channels, or 9-channel modularity, and a group
rate of 72 kbps to 4,608 kbps.  Dipulse groups can have from
9-72 channels, MOD 9, with rates from 288 kbps to
2,304 kbps.
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(1)  AN/TTC-39A(V)1 groups and their associated
equipment, i.e., the GPMDM, group buffer, group framing,
group clock, EOW, and NCMD functions, are strapped by the
switch supervisor using the ADT (DTG) command.  Specific
entries required for configuring digital groups are
discussed in Chapter V.

(2)  GPMDM cards may be installed in the TDSGM card
nest in slots A4-01 through A4-18, and A4-29 through A4-41. 
Each card occupies a single slot.  Immediately to the right
of the GPMDM card, a slot is reserved for the group's OW
card, the TGMOW.  (The TGMOW card incorporates the group
buffer, groupframing, and group output functions for framing
and synchronizing DTG data.  It has a separate circuit for
the OW function.)  If an LSCDM is used, the associated GPMDM
card is installed in slot A4-40, as it replaces either group
15 (on TDSGM frame 1) or group 30 (on frame 2).  The LSCDM's
group buffer card is installed in slot A4-39.  See Section
6-28 of TM 11-5805-747-12-3 (TO 31W2-2TTC39-91-3).

4.  AN/TTC-39A(V)4 and AN/TTC-39D Digital LTUs .  The
AN/TTC-39A(V)4 is equipped with seven DLTUs (six, -39D). 
Five DLTUs are used to terminate local analog loops and
trunks.  The DPLMA (discussed in subparagraph 3a) is used to
terminate digital loops, and the NATO interface LTU is used
as a remote interface in the line termination module. 

a.  4WLTU .  The 4WLTU performs signaling protocol
conversion to allow standard AN/TTC-39 code word exchanges
with the CS.  There are four circuits on the PCB, all of
which are controlled by a single micro-processor.  The 4WLTU
consists of the following:  a code word generator/detector,
a CVSD encoder/decoder, a DTMF transmitter and receiver, a
tone generator and tone detector, and a microprocessor.

(1)  The 4WLTU interfaces with the TDSGM patch panel
or the ALTG patch panel on the line side of each circuit,
and with the loop MUX/DEMUX or group MUX/DEMUX on the switch
side of each circuit.  The 4WLTU operates in any LTU card
slot in the ALTG or in either TDSGM.  When used in the top
row of the ALTG, the card normally goes in the left card
slot of each pair, and the right slot must be vacant.  If it
is inserted in the right paired slot, only the first two
circuits are used.  In this case, an MFLTU or TCLTU can be
used in the left slot.

(2)  The 4WLTU operates in either the ac supervised
local or CB mode.  In the local battery mode, it operates
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with up to 2 miles of CX-4566 cable or WF-16 telephone
cable.

(3)  The 4WLTU cannot detect 570 Hz.  Detection of
the 570-Hz release acknowledge is assumed in outgoing
release processing.  During switch-supervisor-initiated
trunk tests and periodic trunk tests, and for detecting
SEIZE ACK from converter trunks, the 570-Hz test card is
used to detect the 570-Hz signal.

b.  2WLTU .  The 2WLTU provides a general interface
between 2-wire subscribers and the TDMX.  The 2WLTU has four
circuits per PCB.  The 2WLTU interfaces with the TDSGM and
ALTG as discussed in subparagraph 4a(1) above.  In the CB
mode, the 2WLTU operates over wire lines using 2.5 miles of
WF-16 telephone cable terminated on a CB telephone.

c.  TCLTU .  The TCLTU provides a general interface
between 2-wire dc closure and 20-Hz ringdown supervised
analog loops and trunks and the TDMX.

(1)  The TCLTU has two circuits per PCB and consists
of a code-word generator-detector, a CVSD encoder-decoder, a
DTMF transmitter, dc closure/dial-pulse line switches, a
1,050-Hz tone generator, a dc current sink, a 20-Hz ring
detector, a 20-Hz generator switch, and a microprocessor.

(2)  The TCLTU typically interfaces with the ALTG
patch panel on the line side of each circuit, and with the
loop MUX/DEMUX or group MUX/DEMUX on the switch side of each
circuit.  The TCLTU is normally installed in the top row of
the ALTG.  The ALTG is wired to accommodate cards packaged
two circuits per card.  The TCLTU can be installed in either
or both of the paired card slots.  The TCLTU can also be
used in the lower row of the ALTG and in TDSGM1 or TDSGM2
(except for 20-Hz ringdown line types, which cannot be used
on TDSGM2).  However, use of the third and fourth termina-
tions assigned to the card slot is lost.

d.  MFLTU .  The MFLTU connects the CS to a variety of
trunks that use SF and MF, DTMF, or dial-pulse signaling,
e.g., DSN.  The MFLTU contains two circuits per PCB.

(1) The trunk interface consists of a balanced
transmit pair and a balanced receive pair.  It is used for
the transmission of analog voice and signaling information. 
All switch-side information is exchanged digitally at the
switch rate (16 or 32 kbps).  The MFLTU detects and gener-
ates 2,600-Hz SF signals used to represent seize, release,
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preempt wink, and wink-start signals.

(2)  The SF receiver operates in two modes of
sensitivity, high and low.  If the low level SF tone drops
below threshold, the tone absence is considered the begin-
ning of a seize.  If the tone is absent for 140 ms, the
absence is considered a seize indication, and processing is
performed for the programmed line type.  If the tone is
absent for only 200 ± 40 ms, the tone absence is considered
a wink start.  After the SF receiver detects a valid seize,
it changes to the high-sensitivity mode.

(3)  The MFLTU is capable of MF (incoming and
outgoing, confirmation and nonconfirmation), dial-pulse
(incoming and outgoing), and DTMF (incoming only) signaling. 
When programmed for DTMF/DP mode, the MFLTU identifies the
incoming digitizing type (either DTMF or DP) based on the
first received digit.

(4)  Adjustment procedures for the MFLTU are found
in paragraph 6-40 of TM 11-5805-778-12-3 (TO 31W2-TTC39-201-
3).

e.  EMLTU .  The EMLTU provides the CS with standard
Type I E&M trunking capability.  The EMLTU provides the
interface between the 6-wire trunk and the TDMX.

(1)  The EMLTU contains two circuits per PCB, both
of which are controlled by a single microprocessor.  Because
a single E&M trunk employs six wires plus a ground, the
EMLTU uses four terminations on the network side for the two
circuits.  Only the first and third are assigned in the
switch database.

(2)  The EMLTU consists of a code-word generator/
detector, an MF transceiver, an E&M lead control, level
adjustments, and a microprocessor.  The EMLTU typically
interfaces with the TDSGM patch panel or the ALTG patch
panel on the line side of each circuit and with the loop
MUX/DEMUX or group MUX/DEMUX on the switch side of each
circuit.  The EMLTU is independently programmable for either
dial-pulse or MF signaling operation, central office or
carrier equipment mode, and either wink or timed start.

f.  NILTU .  The (AN/TTC-39A(V)4) is equipped with four
NILTU, each which terminates two 6-wire E&M dc supervised
analog trunks (total of eight), and provides A/D and D/A
conversion.
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(1)  The NILTU consists of a code-word generator, a
CVSD encoder/decoder, an E&M lead control, and a
microprocessor.

(2)  The NILTU is located externally to the switch,
in the LTU CV-4180(V)2/T.  It interfaces with the TDSGM SEP
on the line side of each circuit as two channels in a DTG. 
The NILTU channels connect the TDMX through the group
MUX/DEMUX on the switch side.

(3)  The NILTU card operates in any DLTU card slot,
but the interfacing NATO analog cable is not designed to
directly connect to the switch.  It connects to the CV-4180.

(4)  In the AN/TTC-39D, the analog NATO interface is
accomplished using the NIU (CV-3478) which is connected
through the MFLTU.
 
5.  AN/TTC-39A(V)4 and AN/TTC-39D Digital TDMX Interfaces . 
These switches also use the DLPMA and GPMDM to terminate
digital loops and DTGs, as discussed in paragraph 3, for the
AN/TTC-39A(V)1.  

6.  CBCS Cards .  Subparagraphs a through d provide
information on TEP card changes.

a.  Routing Subsystem Buffer/Data Adapter (RSB/DA) .  The
RS/BDA card is required to interface with the routing
signaling channel of the adjacent switch.  The RSB/DA is
compatible with the TSB slot and is configured in the same
modularity of two per card.  The RSB/DA replaces the trunk
signaling device (TSD) and DA functions performed by the RSS
routing processor in flood-search routing switches.  The
RSB/DA is capable of operating in a switch with either a 16
or 32 kbps switch rate.  Upon processor controlled
strapping, the RSB/DA performs the function of either two
RSB circuits or one RSB circuit and one DA circuit.  Each
RSB circuit provides an interface between the remote
signaling buffer interface (RSBIN), which is an extension of
the SBC, and the RSS signaling channel which occupies one 16
or 32 kbps channel of a DTG.  Each RSB has a dedicated full
duplex port on the TDMX such that it can be connected to the
RSS channel of any DTG, just like the TSB.  The RSB and the
TSB connections are both assigned with the ATG command.  The
DA circuit provides an interface between either the RSBIN
and a SCC/IST and an asynchronous, serial RS-422, interface
to a NMF.  Like the RSB, the DA circuit has a dedicated
full-duplex TDMX port such that it can be connected to any
SCC trunk or IST.
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b.  Routing Signaling Buffer Controller (RSBC) CCA .  The 
RSBC card is used in the CDS and SMU to provide a similar
capability as the RSB/DA in the existing AN/TTC-39 series
and MSE family of switches (see paragraph 4 above).  The
RSBC is compatible with the a controller slot in the CDS and
SMU switch nest and is capable of operating in a switch with
either a 16 or 32 kbps interface rate.  The RSBC performs
the function of six RSB circuits, one DA circuit, and the
signaling buffer controller (SBC) circuitry to accommodate
the RSBs and DA.  Each RSB circuit and the associated SBC
circuitry provides an interface between the input/output
controller (IOC) and a RSS signaling channel occupying one
16 or 32 kbps channel of a DTG.  Each RSB has a dedicated
full-duplex port on the matrix such that it can be connected
to the RSS signaling channel of any DTG.  The DA circuit and
the associated SBC circuitry provides an interface between
the IOC and a nodal control terminal (NCT)/system control
center/interswitch trunk and, at a different time, the
interface between an NCT/SCC/interswitch trunk, and an
asynchronous, serial, RS-422, interface to the local NMF.
Like the RSB, the DA circuit has a dedicated full-duplex
matrix port such that it can be connected to any NCT, SCC
trunk, or IST.  

c.  Input/Output SCSI Link Controller (IOSL) CCA .  The
IOSL is used in the AN/TTC-39 series and MSE family of
switches to provide an interface between the Litton
processor and the hard and floppy disks used for storage of
the circuit switch online operating program (CSOLOP) and
circuit switch databases.  The AN/TTC-39A(V)3 and A(V)4 will
be equipped with two IOSLs floppy disk drive, and the
supporting wiring changes as a part of the magnetic tape
transport (MTT) replacement associated with the CSR TEP
implementation.  The IOSL is the interface between the
Litton processor, with its input/output exchange (IOE) bus,
and the hard and/or floppy disks with their SCSI bus.  It
provides two IOE bus interface ports and an SCSI bus
interface port.  Either of the IOE bus interface ports will
have the capability of being connected to the SCSI bus
interface port.  The IOSL is capable of handling all SCSI
specified command types and performs in both single and
multiple initiator environments.  

d.  Quad Memory Cards .  To accommodate the increased
software memory size, 1 Megaword of memory is required in
each Litton L-3212A processor.  For switches which now
contain one Quad Memory Card, one additional card is
required per processor.  For switches which presently
contain four single density Litton memory cards, these cards
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can still be used in conjunction with each Litton L-3212A
processor.  An additional Quad Memory Card is provided as
part of the CSR TEP implementation program.  The additional
Quad Memory Card can be used with the existing Quad Memory
Card or four single density Litton memory cards.
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APPENDIX E

CIRCUIT SWITCH INTERFACE PLANNING GUIDES 

1.  This appendix provides the planner-engineer with a set of
circuit switch trunk interface planning guides (CSIPG).  These
guides are a series of tables and diagrams that describe and
depict each type of interswitch trunk.  The CSIPG will aid in
determining which of the circuit switches and switchboards
interface with each other.  Other information such as signaling
and supervision characteristics, tone levels, etc., is also
provided.

2.  Table E-1 is a matrix indicating the various trunk interfaces
applicable to each individual circuit switches and switchboards
described in Chapter II and Appendix B.  The number cited in each
table reflects the diagram number depicting the interface.  The
trunk configurations are illustrated in Figures E-1 through E-41. 
The interface planning guides are found in Tables E-2 through
E-42.
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           Table E-1.  EAC Circuit Switch Trunk Interfaces

$1�77&���
6HULHV

$1�77&��� 6%����� 6%������$ '61 1$72
�$QDORJ�

&RPPHUFLDO

$1�77&��� 6HULHV ��� �� ��� �� ��� ��� �� � ��� �� �� ��� ��� ��� ��

$1�77&��� �� ��� �� ��� ��� �� � �� �� ��

6%����� �� �� ��� ��� �� �� � � �� ��

6%������$ �� �� �� �� � �� ��

6%�����$ � � � �� �� �� ��

$1�77&��� �� �� �� �� �� �� �� ��� ��

$1�77&��� �� �� �� �� �� �� �� ��

1/  At EAC the AN/TTC-46 (LENS) interfaces normally with the AN/TTC-39D.
2/  At EAC the AN/TTC-48 (SENS) normally interfaces with the AN/TTC-39A( V)1,
    AN/TTC-39A(V)4, or AN/TTC-39D. 
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     Function
Frequency 

(Hz)
Transmit Level

(dBm)
Receive Level

(dBm)

Seize
Release
Acknowledge
Restart
DTMF Digits
Ring
Dial Tone, Ringback
Preempt, Error

2,250
2,600

570
852/1,209
697/1,633

570
425
440

    -7
    -7
    -7
    -7
    -7
    -7
    -14
    -14

1/

-20 to 0

Receive Level
(dBm)

Transmit Level
(dBm)

Seize
Release
Acknowledge
Restart
DTMF Digits
Dial Tone, Ringback
Preempt

2,250
2,600

570
852/1,209
697/1,633

500
1,000

-22 to 0

   -7
   -7
   -7
   -7
   -7
   -14
   -14

NOTE:  All levels shown are for single tones.

1/ For SB-3614A, Dial Tone, Ringback, and Preempt Receive Levels are -10 dBm
max.

Figure E-1.  Four-Wire 3-Digit PABX Tone Signaling
(AN/TTC-39 Series to SB-3614/A)
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Table E-2.  CSIPG, AN/TTC-39 Series to SB-3614/A

6HH 'LDJUDP �

6ZLWFK $1�77&��� 6HULHV 6%����������$

1XPEHU RI &LUFXLWV $1�77&���$�9�� � ��

$1�77&���' DQG $1�77&���$�9�����

��

7HUPLQDO &DUG $1�77&���$�9��� /78�1:7

�:/78� $1�77& ���'�$1�77&���$�9��

7\SH ,,, �3$%; 0RGH�

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG SDUW\� &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG SDUW\�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV FDOOHG QXPEHU �3���� GLJLWV�

DQG LV FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

,I DQ\ SUHFHGHQFH DERYH 5RXWLQH KDV EHHQ

GLDOHG� WKH $1�77&��� VHULHV VHQGV WKH UHFDOO

GLJLW �5� IROORZHG E\ WKH ��GLJLW DGGUHVV �;;;��

6XEVFULEHU GLDOV �XVLQJ D &% '70)

WHOHSKRQH� SULRULW\� LI UHTXLUHG� DQG D

��GLJLW WUXQN QXPEHU �3 � �6/�� 8SRQ

KHDULQJ VHFRQG GLDO WRQH� WKH

VXEVFULEHU WKHQ GLDOV �'70)� DV DQ

$1�77&��� VHULHV VXEVFULEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � 3ULRULW\ DQG 5RXWLQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 8VH WHUPLQDO W\SH ��� 6XEVFULEHUV ZLWK 7$���� RU 7$����

W\SH WHOHSKRQHV PXVW XVH RSHUDWRU

DVVLVWDQFH WR FDOO DQRWKHU VZLWFK�

7KH 6%�����$ ZLOO XVH WKLV W\SH

LQWHUIDFH RQO\ LI D 7\SH 9, FDUG LV QRW

DYDLODEOH�
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

$1�77&��� 6%������$

5&9 35

7; 35

7; 35 �(9(1�

5&9 35 �2''�

)285�:,5( ��',*,7 3$%; 721( 6,*1$/,1* $1�77&��� 72 6%������$

',$*5$0',$*5$0

�

Function Frequency
(Hz)

Transmit Level
(dBm)

Receive Level 
(dBm)

Seize
Release
Acknowledge

2,250
2,600

570

 -7
 -7
 -7 1 /

-20  to 0
Restart
DTMF
Ring

852/1,209
697/1,633

570

 -7
 -7
 -7

Dial Tone
Ringback
Preempt, Error

425
440

-14
-14

Receive
Level (dBm)

Transmit
Level (dBm)

Seize
Release
Acknowledge

2,250
2,600

570

-22 to 0

 -7
 -7
  7

Restart
DTMF
Dial Tone,
  Ringback

825/1,209
696/1,633

500

 -7
 -7
-14

Preempt, Error 1,000 -14

NOTE:  All levels shown are for single tones.

1/  For SB-3614A, Dial Tone, Ringback, and Preempt Receive Levels are -10 dBm  
    max.

Figure E-2.  Four-Wire 3-Digit PABX Tone-Signaling Trunk
(AN/TTC-42 to SB-3614/A)
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Table E-3.  CSIPG, AN/TTC-42 to SB-3614/A

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6%������6%�����$

1XPEHU RI &LUFXLWV �� ��

7HUPLQDO &DUGV ��:LUH $/78 7\SH ,,, �3$%; 0RGH�

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG SDUW\� &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

SDUW\�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV FDOOHG QXPEHU �3���� GLJLWV�

DQG LV FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ� ,I

DQ\ SUHFHGHQFH DERYH 5RXWLQH KDV EHHQ GLDOHG�

WKH $1�77&��� VHQGV WKH UHFDOO GLJLW �5�

IROORZHG E\ WKH ��GLJLW DGGUHVV �;;;��

6XEVFULEHU GLDOV �XVLQJ D &% '70)

WHOHSKRQH� SULRULW\� LI UHTXLUHG� DQG D ��

GLJLW WUXQN QXPEHU �3 � �6/�� 8SRQ

KHDULQJ VHFRQG GLDO WRQH� WKH VXEVFULEHU

GLDOV �'70)� DV DQ $1�77&���

VXEVFULEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � SULRULW\ 	 URXWLQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� XVHV WUXQN JURXS 7\SH �� ,';

����������

6XEVFULEHU ZLWK 7$���� RU 7$���� W\SH

WHOHSKRQHV PXVW XVH RSHUDWRU DVVLVWDQFH

WR FDOO DQRWKHU VZLWFK�
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

6%������$

5&9 35

7; 35

7; 35

5&9 35

)285�:,5( 721( 6,*1$/,1* 7581. 6%������$ 72 6%������$

',$*5$0

6%������$

�

Function
Frequency

 (Hz)
Transmit Level

(dBm)
Receive Level

(dBm)

Seize
Release

2,250
2,600

 -7
 -7

1/

-20 to 0
Acknowledge
Restart

570
852/1,209

 -7
 -7

Dial Tone
Busy

500
500

-14
-14

DTMF 697-1,633  -7

NOTE:  All levels shown are for single tones.

1/  For SB-3614A, -10 dBm for dial tone received level max.

Figure E-3.  Four-Wire Tone Signaling Trunk (SB-3614/A to 
SB-3614/A)
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Table E-4.  CSIPG, SB-3614/A to SB-3614/A, Tone Signaling

6HH 'LDJUDP �

6ZLWFK 6%������6%�����$ 6%������6%�����$

1XQEHU RI &LUFXLWV �� ��

7HUPLQDO &DUG 7\SH ,,, ���ZLUH FRQYHUWHU WUXQN PRGH� 7\SH ,,, ���ZLUH FRQYHUWHU WUXQN PRGH�

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH GLDOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH GLDOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV 3;;; RU ;;; WR DFFHVV WUXQN

�PXVW EH '70)�� GLDO WRQH LV UHWXUQHG IURP WKH

GLVWDQW VZLWFK� DQG WKH VXEVFULEHU WKHQ GLDOV

�'70)� 3;;; RU ;;; IRU WKH GHVLUHG SDUW\�

6XEVFULEHU GLDOV 3;;; RU ;;; WR DFFHVV

WUXQN �PXVW EH '70)�� GLDO WRQH LV

UHWXUQHG IURP WKH GLVWDQW VZLWFK� DQG WKH

VXEVFULEHU GLDOV �'70)� 3;;; RU ;;;

IRU WKH GHVLUHG SDUW\�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � 3 DQG 5 � VXEVFULEHU PXVW EH

FODVVPDUNHG IRU 3ULRULW\ DQG DOORZHG XVH RI LW�

� OHYHOV � 3 DQG 5 � VXEVFULEHU PXVW EH

FODVVPDUNHG IRU 3ULRULW\ DQG DOORZHG XVH

RI LW�

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 6XEVFULEHUV ZLWK 7$���� RU 7$���� W\SH

WHOHSKRQHV PXVW XVH RSHUDWRU DVVLVWDQFH WR FDOO

DQRWKHU VZLWFK�

6XEVFULEHUV ZLWK 7$���� RU 7$���� W\SH

WHOHSKRQHV PXVW XVH RSHUDWRU DVVLVWDQFH

WR FDOO DQRWKHU VZLWFK�
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7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

6%������$

7:2�:,5( 5,1*'2:1 7581. 6%������$ 72 6%������$

',$*5$0

6%������$

�

7;� 5&9 7;� 5&9

)XQFWLRQ )UHTXHQF\
�+]�

7UDQVPLW /HYHO
�G%P�

5HFHLYH /HYHO
�G%P�

5LQJ
'LDO 7RQH

5LQJEDFN
%XV\

3UHHPSW
'70) 7RQHV

��
���

���
���

�����
���������

�� 9UPV
���

���
���

���
�� ��� WR �

127(� $OO OHYHOV VKRZQ DUH VLQJOH WRQH�

Figure E-4.  Two-Wire Ringdown Trunk (SB-3614/A to
SB-3614/A)
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Table E-5.  CSIPG, SB-3614/A to SB-3614/A, Ringdown

6HH 'LDJUDP �

6ZLWFK 6%������6%�����$ 6%������6%�����$

1XPEHU RI &LUFXLWV �� ��

7HUPLQDO &DUG 7\SH , �5' WUXQN PRGH� 7\SH , �5' WUXQN PRGH�

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH GLDOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH GLDOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV �'70)� 3;;; RU ;;; WR

DFFHVV WUXQN� 'LDO WRQH LV UHWXUQHG IURP WKH

GLVWDQW VZLWFK� DQG WKH VXEVFULEHU GLDOV �'70)�

3;;; RU ;;; IRU WKH GHVLUHG SDUW\�

6XEVFULEHU GLDOV �'70)� 3;;; RU ;;; WR

DFFHVV WUXQN� 'LDO WRQH LV UHWXUQHG IURP

WKH GLVWDQW VZLWFK� DQG WKH VXEVFULEHU

GLDOV �'70)� 3;;; RU ;;; IRU WKH

GHVLUHG SDUW\�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � 3 DQG 5 � VXEVFULEHU PXVW EH

FODVVPDUNHG IRU 3ULRULW\ WR EH DOORZHG XVH RI LW�

� OHYHOV � 3 DQG 5 � VXEVFULEHU PXVW EH

FODVVPDUNHG IRU 3ULRULW\ WR EH DOORZHG XVH

RI LW�

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 6XEVFULEHUV ZLWK 7$���� RU 7$���� W\SH

WHOHSKRQHV PXVW XVH RSHUDWRU DVVLVWDQFH WR FDOO

DQRWKHU VZLWFK�

6XEVFULEHUV ZLWK 7$���� RU 7$���� W\SH

WHOHSKRQHV PXVW XVH RSHUDWRU DVVLVWDQFH

WR FDOO DQRWKHU VZLWFK�
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

6%����� 6%������$

5&9 35

7; 35

7; 35 �(9(1�

5&9 35 �2''�

)285�:,5( ��',*,7 3$%; 721( 6,*1$/,1* 6%����� 72 6%������$

',$*5$0

�

Function Frequency
(Hz)

Transmit Level 
(dBm)

Receive Level 
(dBm)

Seize
Release
Acknowledge

2,250
2,600

570

 -7
 -7
 -7

-20 to 0
Restart
DTMF
Ring

852/1,209
697-1,633

570

 -7
 -7
 -7

Dial Tone
Ringback
Preempt

425
425
425

-14
-14
-14

Receive Level (dBm) Transmit Level (dBm)
Seize
Release
Acknowledge

2,250
2,600

570

-22 to 0

 -7
 -7
 -7

Restart
DTMF
Dial Tone,
Ringback

825/1,209
696-1,633

500

 -7
 -7
-14

Preempt, Error 1,000 -14

NOTE:  All levels shown are for single tones. 

Figure E-5.  Four-Wire 3-Digit PABX, Tone Signaling Trunk
(SB-3865 to SB-3614/A)
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Table E-6.  CSIPG, SB-3865 to SB-3614/A

6HH 'LDJUDP �

6ZLWFK 6%����� 6%������6%�����$

1XPEHU RI &LUFXLWV 6HH 1RWH �� ��

7HUPLQDO &DUGV ��:LUH $/78 7\SH ,,, �3$%; 0RGH�

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV FDOOHG QXPEHU �3 � � �

� GLJLWV� DQG LV FRQQHFWHG ZLWKRXW

RSHUDWRU LQWHUYHQWLRQ� ,I DQ\ SUHFHGHQFH

DERYH 5RXWLQH KDV EHHQ GLDOHG� WKH 6%�

���� VHQGV WKH UHFDOO GLJLW �5� IROORZHG

E\ WKH ��GLJLW DGGUHVV �;;;��

6XEVFULEHU GLDOV �XVLQJ D &% '70)

WHOHSKRQH� 3ULRULW\� LI UHTXLUHG� DQG D ��

GLJLW WUXQN QXPEHU �3 � �6/�� 8SRQ

UHFHLYLQJ VHFRQG GLDO WRQH� WKH

VXEVFULEHU GLDOV �'70)� DV DQ

6%����� VXEVFULEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � SULRULW\ DQG URXWLQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH 6%����� XVHV WUXQN JURXS 7\SH ��

,'; ����������

6XEVFULEHU ZLWK 7$���� RU 7$���� W\SH

WHOHSKRQHV PXVW XVH RSHUDWRU

DVVLVWDQFH WR FDOO DQRWKHU VZLWFK�

1RWH ��

6%����� 6WDFN

1XPEHU RI

0RGXOHV

6%�����

7UXQNV

� �

� �

� ��
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6%����� 6%������$

5&9 35

7; 35

7; 35 �(9(1�

5&9 35 �2''�

)285�:,5( ��',*,7 3$%; 721( 6,*1$/,1* 6%����� 72 6%������$

',$*5$0',$*5$0

�

   

Function Frequency
(Hz)

Transmit Level 
(dBm)

Receive Level 
(dBm)

Seize
Release
Acknowledge

2,250
2,600

570

 -7
 -7
 -7

-20 to 0
Restart
DTMF
Ring

852/1,209
697-1,633

570

 -7
 -7
 -7

Dial Tone
Ringback
Preempt, Error

425
425
425

-14
-14
-14

Receive Level 
(dBm)

Transmit Level
 (dBm)

Seize
Release
Acknowledge

2,250
2,600

570

-22 to 0

 -7
 -7
 -7

Restart
DTMF
Dial Tone,
Ringback

825/1,209
696-1,633

500

 -7
 -7
-14

Preempt, Error 1,000 -14

NOTE:  All levels shown are for single tones.

Figure E-6.  Four-Wire 3-Digit PABX Tone Signaling Trunk
(SB-3865 to SB-3614/A) (Hybrid Stack)



CJCSM 6231.02A
1 August 1998

Appendix EE-14

  Table E-7.  CSIPG, SB-3865 to SB-3614/SB-3614A, Hybrid Stack

6HH 'LDJUDP �

6ZLWFK 6%����� 6%������6%�����$

1XPEHU RI &LUFXLWV 6HH 1RWH �� ��

7HUPLQDO &DUGV ��:LUH $/78 7\SH ,,, �3$%; 0RGH�

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV FDOOHG QXPEHU �3 � �

GLJLWV� DQG LV FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ� ,I DQ\ SUHFHGHQFH DERYH

5RXWLQH KDV EHHQ GLDOHG� WKH 6%�����

VHQGV WKH UHFDOO GLJLW �5� IROORZHG E\ WKH ��

GLJLW DGGUHVV �;;;��

6XEVFULEHU GLDOV �XVLQJ D &% '70)

WHOHSKRQH� 3ULRULW\� LI UHTXLUHG� DQG D

��GLJLW WUXQN QXPEHU �3�� 6/�� 8SRQ

UHFHLYLQJ VHFRQG GLDO WRQH� WKH

VXEVFULEHU GLDOV �'70)� DV DQ

6%����� DQDORJ ORRS VXEVFULEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � 3ULRULW\ DQG 5RXWLQH�

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH 6%����� XVHV 6%����� WUXQN JURXS

7\SH �� ,'; ������������ DQG XVHV ,';

����� IRU 6%����� VXEVFULEHU QXPEHUV� ,Q

WKH 6%����� +\EULG 6WDFN FRQILJXUDWLRQ

�6%����� DQG 6%������� WKH 6%�����

VXEVFULEHU QXPEHUV DUH HQWHUHG LQWR WKH

6%����� WDEOH� 2QO\ RQH VZLWFK FRGH�

DVVLJQHG WR WKH 6%������ LV XVHG�

6XEVFULEHU ZLWK 7$���� RU 7$����

W\SH WHOHSKRQHV PXVW XVH RSHUDWRU

DVVLVWDQFH WR FDOO DQRWKHU VZLWFK�

1RWH ��

6%����� 6WDFN

1XPEHU RI

0RGXOHV

6%������$�$

7UXQNV

� �

� �

� ��



CJCSM 6231.02A
1 August 1998

Appendix EE-15

7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

7('
7('

'7* '7*

',$*5$0',$*5$0

�:

$/78

7<3(

9,

&$5'

7('
7('

'7* '7*

',$*5$0',$*5$0

6%�����

�

6%�����$ 72 6%�����

6%������$

��:,5(� ',*,7$/ '70) &21),50$7,21 7581.

Function
Frequency

(Hz)
Transmit Level

(dBm)
Reecive Level

(dBm)
Digits
Seize
Ringback
Preempt
Release
Interdigit
Release Acknowledge
Answer
Restart
Proceed
Digit Complements
Conference/Special Services/End 
  of Dial(Commercial Call)

697/1,633
2,250

500
1,000
2,600

941/1633
2,600
2,600

852/1,209
941/1,209
770/1,633
941/1,477

     -7
     -7
     -14
     -14
     -7
     -7
     -7
     -7
     -7
     -7
     -7
     -7

-20 to 0

Receive Level
(dBm)

Transmit Level
(dBm)

Digits
Seize
Release
Interdigit
Release Acknowledge
Answer
Restart
Proceed
Digit Complements
Conference/Special Services/End 
  of Dial (Commercial Call)

697/1,633
2,250
2,600

941/1,633
2,600
2,600

852/1,209
941/1,209
770/1,633
941/1,477

-20 to 0 -7

Figure E-7.  Four-Wire DTMF Confirmation Trunk 
(SB-3614A to SB-3865)           
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Table E-8.  CSIPG, SB-3614A to SB-3865

6HH 'LDJUDP �

6ZLWFK 6%�����$ 6%�����

1XPEHU RI &LUFXLWV �� 6HH 1RWH �

7HUPLQDO &DUGV 7\SH 9, �: $/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG
VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG
VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ �3�����RU
���GLJLWV� DQG LV FRQQHFWHG ZLWKRXW
RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\ �3�����RU ���
GLJLWV� DQG LV FRQQHFWHG ZLWKRXW RSHUDWRU
LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5�

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV ,'; �������� /LQH 7\SH ,�

1RWH ��

6%����� 6WDFN
1XPEHU RI
0RGXOHV

6%�����
7UXQNV

� �

� �

� ��
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Function Frequency 
 (Hz)

Transmit Level
(dBm)

Receive Level
(dBm)

'LJLWV

6HL]H

5LQJEDFN

3UHHPSW

5HOHDVH

,QWHUGLJLW

5HOHDVH $FNQRZOHGJH

$QVZHU

5HVWDUW

3URFHHG

'LJLW &RPSOHPHQWV

&RQIHUHQFH�6SHFLDO 6HUYLFHV�(QG RI 'LDO

�&RPPHUFLDO &DOO�

���������

�����

���

�����

�����

���������

�����

�����

���������

���������

���������

���������

��

��

���

���

��

��

��

��

��

��

��

��

��� WR �

Receive Level 
(dBm)

Transmit Level
 (dBm)

'LJLWV

6HL]H

5HOHDVH

,QWHUGLJLW

5HOHDVH $FNQRZOHGJH

$QVZHU

5HVWDUW

3URFHHG

'LJLW &RPSOHPHQWV

&RQIHUHQFH�6SHFLDO 6HUYLFHV�(QG RI 'LDO

�&RPPHUFLDO &DOO�

���������

�����

�����

��������

�����

�����

���������

���������

���������

��� WR � ��

Figure E-8.  Four-Wire DTMF Confirmation Trunk 
(SB-3614/A to AN/TTC-42)
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Table E-9.  CSIPG, SB-3614A to AN/TTC-42

6HH 'LDJUDP �

6ZLWFK 6%�����$ $1�77&���

1XPEHU RI &LUFXLWV �� �� ��

7HUPLQDO &DUG 7\SH 9, �: $/78

6SHFLDO $GDSWHU �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG VXEVFULEHU� &DOO LV URXWHG DXWRPDWLFDOO\ WR

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ �3�����RU ���

GLJLWV� DQG LV FRQQHFWHG DXWRPDWLFDOO\ ZLWKRXW

RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\

�3�����RU���GLJLWV� DQG LV

DXWRPDWLFDOO\ FRQQHFWHG

ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV �)2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV ,'; �������� /LQH 7\SH ,�

�� �� IRU 860& YHUVLRQ DQG �� IRU 86$) YHUVLRQ LQ FXUUHQW FRQILJXUDWLRQ� 'HSHQGV RQ WKH QXPEHU RI

�:$/78V LQVWDOOHG�
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

7('
7('

'7* '7*

',$*5$0',$*5$0

1:/78

�:/78

7<3(

9,

&$5'

7('
7('

'7* '7*

',$*5$0',$*5$0

$1�77&��� 6(5,(6

�

6%������$ 72 $1�77&��� 6(5,(6

6%������$

��:,5(� '70) &21),50$7,21 7581.

��

Function Frequency
(Hz)

Transmit Level
(dBm)

Receive Level
 (dBm)

'LJLWV

6HL]H

5LQJEDFN

3UHHPSW

5HOHDVH

,QWHUGLJLW

5HOHDVH $FNQRZOHGJH

$QVZHU

5HVWDUW

3URFHHG

'LJLW &RPSOHPHQWV

&RQIHUHQFH�6SHFLDO

6HUYLFHV�(QG RI 'LDO

�&RPPHUFLDO &DOO�

��������

�����

���

�����

�����

���������

�����

�����

���������

���������

���������

���������

��

��

���

���

��

��

��

��

��

��

��

��

��� WR �

5HFHLYH /HYHO

�G%P�

7UDQVPLW /HYHO

�G%P�

'LJLWV

6HL]H

5HOHDVH

,QWHUGLJLW

5HOHDVH $FNQRZOHGJH

$QVZHU

5HVWDUW

3URFHHG

'LJLW &RPSOHPHQWV

&RQIHUHQFH�6SHFLDO

6HUYLFHV�(QG RI 'LDO

�&RPPHUFLDO &DOO�

���������

�����

�����

���������

�����

�����

���������

���������

���������

��� WR � ��

1/  4WLTU used in the AN/TTC-39D and AN/TTC-39A(V)4.

Figure E-9.  Four-Wire DTMF Confirmation Trunk 
(SB-3614A to AN/TTC-39 Series)
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Table E-10.  CSIPG, SB-3614A to AN/TTC-39 Series, DTMF

6HH 'LDJUDP �

6ZLWFK 6%�����$ $1�77&��� 6HULHV

1XPEHU RI &LUFXLWV �� $1�77&���$�9��� ��

$1�77&���'�$�9��� ��

7HUPLQDO &DUG 7\SH 9, $1�77&���$�9���/78�1:7

$1�77&���'�$�9����:/78

6SHFLDO $GDSWHU �� ��

,QFRPLQJ &DOO &DOOV LV URXWHG DXWRPDWLFDOO\ WR FDOOHG VXEVFULEHU� &DOO LV URXWHG DXWRPDWLFDOO\ WR

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\

�3�����RU���GLJLWV� DQG LV FRQQHFWHG ZLWKRXW

RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\

�3�����RU���GLJLWV� DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV �)2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV &ODVV &RGH ��� /LQH 7\SH ���
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

7('
7('

'7* '7*

',$*5$0',$*5$0

1:/78

�:/78

7<3(

9,

&$5'

7('
7('

'7* '7*

',$*5$0',$*5$0

$1�77&��� 6(5,(6

��

6%������$ 72 $1�77&��� 6(5,(6

6%������$

��:,5(� 6(9(1 ',*,7 721( %8567 7581.

��

Function
Frequency

(Hz)
Transmit Level

(dBm)
Receive Level

(dBm)
Digits
Seize
Ringback
Preempt
Release
Interdigit
Seize/Release Acknowledge
Seize Acknowledge/Restart
Release Acknowledge
Answer
Conference/Special
  Services/End of Dial
  (Commercial Call)

697/1,633
2,250

500
1,000
2,600

941/1,633
570

852/1,209
2,600
2,600

941/1,477

 -7
 -7
-14
-14
 -7
 -7
 -7
 -7
 -7
 -7
 -7

-20 to 0

Receive Level
(dBm)

Transmit Level
(dBm)

Seize
Release
Interdigit
Seize/Release Acknowledge
Seize Acknowledge/Restart
Answer
Conference/Special
  Services/End of Dial
  (Commercial Call)

-20 to 0 -7

1/  4WLTU used in AN/TTC-39D and AN/TTC-39A(V)4.

Figure E-10.  Four-Wire Seven-Digit Tone Burst Trunk
 (SB-3614A to AN/TTC-39 Series)
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Table E-11.  CSIPG, SB-3614A to AN/TTC-39 Series, Tone Burst

6HH 'LDJUDP ��

6ZLWFK 6%�����$ $1�77&��� 6HULHV

1XPEHU RI &LUFXLWV �� $1�77&���$�9��� ��

$1�77&���'�$�9��� ��

7HUPLQDO &DUG 7\SH 9, $1�77&���$�9���/78�1:7

$1�77&���'�$�9����:/78

6SHFLDO $GDSWHU �� ��

,QFRPLQJ &DOO &DOOV LV URXWHG DXWRPDWLFDOO\ WR FDOOHG VXEVFULEHU� &DOO LV URXWHG DXWRPDWLFDOO\ WR

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\

�3�����RU���GLJLWV� DQG LV FRQQHFWHG ZLWKRXW

RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\

�3�����RU ���GLJLWV� DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV �)2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV &ODVV &RGH ��� +RPH ,' 35 PXVW EH ����� RU

DOO LQFRPLQJ FDOOV DUH LQWHUFHSWHG WR WKH RSHUDWRU�

/LQH 7\SH ��� )RU VDWHOOLWH

FRQQHFWLRQ RQO\�
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7(&+

&21752/

7; 35 �(9(1�

5&9 35 �2''�

',$*5$0

6%������$ '61

6%������$ 72 '61

��

&$%/(
&$55,(5

25
5$',2

7\SH
;,

&DUG

Function
Frequency

(Hz)
Transmit Level

(dBm)
Receive Level

(dBm)
DTMF Digits
Seize/Seize
Acknowledge
Release/Release
Acknowledge

697/1,633
  --

2,600

-7
--

--

-20 to 0

Busy
Error
Ringback
Preempt

500
1,000

500
1,000 -14

Idle 2,600 -8

Receive Level
(dBm)

Transmit Level
(dBm)

SF Pulse Digits
Seize/Seize Acknowledge
Release/Release
Acknowledge

10 pps
  --

2,600

-4.5 to -16
  --

-4.5 to -31

--
--

-8

NOTE:  All levels are for single tones.

Figure E-11.  Four-Wire Seven-Digit Tone Burst Trunk 
(SB-3614A to DSN)
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Table E-12.  CSIPG, SB-3614A to DSN

6HH 'LDJUDP ��

6ZLWFK 6%�����$ '61

1XPEHU RI &LUFXLWV �� �� FLUFXLWV SHU FDUG� ��

7HUPLQDO &DUG 7\SH ;, ��

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO ,QFRPLQJ FDOOV ZLWK D SUHFHGHQFH GLJLW DUH URXWHG

DXWRPDWLFDOO\� E\ SUHFHGHQFH� WR WKH FDOOHG VXEVFULEHU� $Q

LQFRPLQJ FDOO ZLWK D SUHFHGHQFH DOHUWLQJ VLJQDO LV URXWHG WR

WKH FDOO VHUYLFH DWWHQGDQW IRU FRPSOHWLRQ�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV � �VSHFLDO VHUYLFH SUHIL[�� � �7 GLJLW��

SUHFHGHQFH� DQG ��RU ���GLJLW DGGUHVV �'61 DUHD FRGH

DQG VXEVFULEHU DGGUHVV��

7KH '61 VXEVFULEHU GLDOV WKH ��RU ��

GLJLW WDFWLFDO VXEVFULEHU QXPEHU�

� OHYHOV � )2� )� ,� 3� DQG 5�
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)XQFWLRQ

*URXS 5DWH 7UDQVPLW /HYHO

�G%P�

5HFHLYH /HYHO

�G%P�
0XOWLSOH[HG &KDQQHOV

� 9S�S &RQGLWLRQHG 'LSKDVH

&;������ &DEOH

0D[ /HQJWK � 0LOH

�� UPV &RQGLWLRQHG 'LSKDVH

&;������ &DEOH

$W �� NESV

�

�

��

��� NESV

���

���

��

��

��

���

����� 0ESV

�����

��

��

��

�����

�����

�����

���

���

�����

�����

$W �� NESV

�

�

��

��� NESV

���

���

��

��

��

���

���

���

��

��

��

���

����� 0ESV

�����

���

���

�����

�����

Figure E-12.  Four-Wire Digital Common Channel Signaling
Trunk (AN/TTC-39 Series to AN/TTC-39 Series)
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Table E-13.  CSIPG, AN/TTC-39 Series to AN/TTC-39 Series, Digital

6HH 'LDJUDPV �� DQG ��

6ZLWFK $1�77&��� 6HULHV $1�77&��� 6HULHV

1XPEHU RI &LUFXLWV �� �� ��� ��� ��� ��� ��� ��� ��� ���� RU ��� �� �� ��� ��� ��� ��� ��� ��� ��� ���� RU

���

7HUPLQDO &DUG *URXS 0RGHP *URXS 0RGHP

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW� VSHFLDO�

IHDWXUH GLJLW �LI QHHGHG�� WUXQN DFFHVV GLJLW �LI

UHTXLUHG� DQG �� RU ���GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW �LI UHTXLUHG� DQG �� RU ���GLJLW

DGGUHVV�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV $OO ,67 JURXSV KDYH DQ RYHUKHDG FKDQQHO XVHG IRU IUDPLQJ� FRPPRQ�FKDQQHO VLJQDOLQJ� DQG

6<6&21� 7KH ILUVW FKDQQHO LQ D '7* DQG HDFK FKDQQHO JURXS LV DOZD\V GHVLJQDWHG DV DQ

RYHUKHDG FKDQQHO� $Q ,67 JURXS FDQ FRQWDLQ ERWK GLJLWDO DQG DQDORJ WUXQNV� KRZHYHU� DOO

WUXQN VLJQDOLQJ LV KDQGOHG E\ WKH RYHUKHDG FKDQQHO ZLWK LWV DVVRFLDWHG 76%V� 7KH PD[LPXP

QXPEHU RI 76%V LV� $1�77&���$�9������ RI ZKLFK XS WR � SHU 6'6* PD\ EH DQDORJ� 7KHUH

DUH �� 76%V SHU 77&���' DQG

77&���$�9���

7\SHV �� �� DQG � 06)V FDQ EH XVHG�

0D[LPXP QXPEHU RI 7('V� ��

8VH 0RGXOR � RU � IRU '7*V�

$Q $1�77&���$�9�� DQG $�9�� RSHUDWLQJ DW D EDVLF ���NESV FKDQQHO UDWH DFFRPPRGDWHV

���NESV DV ZHOO DV ���NESV WUXQNV� 7KH $1�77&���' RSHUDWHV DW D EDVLF �� NESV UDWH�

8VH WHUPLQDO W\SH QXPEHU ���
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

',$*5$0',$*5$0',$*5$0',$*5$0

$1�77&��� 6(5,(6

��

$1�77&��� 6(5,(6 72 $1�77&��� 6(5,(6

$1�77&��� 6(5,(6

��:,5(� $1$/2* $8720$7,&

&20021 &+$11(/ 6,*1$/,1*

7581.

7; 35 �(9(1�

5&9 35 �2''�

���:/78

7<3( ,,
02'(0

1:7
/78

6'6*

7581.

6,*1$/,1*

%8))(5
�:/78

7<3( ,,
02'(0

1:7
/78

6'6*

7; 35 �(9(1�

5&9 35 �2''�
7581.

6,*1$/,1*

%8))(5��

Function   Frequency  
(Hz)

Transmit Level
(dBm)

Receive Level
(dBm)

Signaling and
Supervision is by
Common-Channel
Trunk

Trunk Signaling
Buffer (in analog
mode)

2,400 bps
(1,200 bps)

Duobinary FSK
  Mark
  Space
Binary FSK
  Mark
  Space

1,200/2,400
1,800

1,200
2,400

-10 to +6 -30 to 0

1/  AN/TTC-39D/A(V)4

Figure E-13.  Four-Wire Analog, Automatic, Common Channel
Signaling Trunk (AN/TTC-39 Series to AN/TTC-39 Series)
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Table E-14.  CSIPG, AN/TTC-39 Series to AN/TTC-39 Series, Analog

6HH 'LDJUDP ��

6ZLWFK $1�77&���$�9�� $1�77&���$�9��

1XPEHU RI &LUFXLWV $1�77&���$�9�����

$1�77&���'�$�9�����

$1�77&���$�9�� � ��

$1�77&���'�$�9�����

7HUPLQDO &DUG $1�77&���$�9��� /78�1:7� 7\SH ,,

PRGHP

$1�77&���'�$�9��� �:/78

$1�77&���$�9��� /78�1:7� 7\SH ,,

PRGHP

$1�77&���'�$�9��� �:/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW� VSHFLDO�

IHDWXUH GLJLW �LI QHHGHG�� WUXQN DFFHVV GLJLW

�LI UHTXLUHG� DQG �� RU ���GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW� VSHFLDO�

IHDWXUH GLJLW �LI QHHGHG�� WUXQN DFFHVV GLJLW

�LI UHTXLUHG� DQG �� RU ���GLJLW DGGUHVV�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7UXQNLQJ EHWZHHQ $1�77&��� VHULHV &6V PXVW XVH &&6 L�H�� HDFK VZLWFK PXVW XVH D

76% DQG D VHSDUDWH FKDQQHO RU WUXQN IRU VLJQDOLQJ� ,I RQO\ DQDORJ WUXQNV DUH DYDLODEOH� WKH

76% LV XVHG LQ WKH DQDORJ PRGH LQ FRQMXQFWLRQ ZLWK D W\SH ,, PRGHP� DQG XVHV D VHSDUDWH

WUXQN IRU VLJQDOLQJ� 7KH W\SH ,, PRGHP HPXODWHV WKH 0'����& PRGHP� ,I ERWK D '7* DQG

DQDORJ WUXQNV H[LVW EHWZHHQ VZLWFKHV� WKHQ WKH RYHUKHDG FKDQQHO RI WKH '7* FDQ EH XVHG

IRU FRQWURO RI ERWK WKH GLJLWDO DQG DQDORJ WUXQNV� ,I RQO\ GLJLWDO WUXQNV DQG DQRWKHU 76%� DQ

DQDORJ RYHUKHDG WUXQN FDQ EH XVHG IRU WKH DQDORJ WUXQNV�

8VH WHUPLQDO W\SH QXPEHU ���
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

7('
'7* '7*

',$*5$0

7('

$1�77&���

��

$1�77&��� 6(5,(6 72 $1�77&���

$1�77&��� 6(5,(6

��:,5(� ',*,7$/ 7'0 &20021
&+$11(/ 6,*1$/,1* 7581.

',3+$6(

*5283

02'(0

',3+$6(

*5283

02'(0

7581.

6,*1$/,1*

%8))(5

7581.

6,*1$/,1*

%8))(5

Function
Group Rate

   
Transmit Level Receive Level 

Multiplexed
Channels        3 Vp-p

Conditioned Diphase
   Max Length: 90m Vrms

Conditioned Diphase

CX-11230 Cable

At 32 kbps

8
9

16
18

256 kbps
288
512
576 2 Miles

32
36
48
64
72

1.024 Mbps
1.152
1.536
2.048
2.034

1 Mile

At 16 kbps

8
9

16
18

128 kbps
144
256
288

2 Miles

32
36
64
72

512
576

1.024 Mbps
1.152

1 Mile

Figure E-14.  Four-Wire Digital TDM, Common Channel
Signaling Trunk (AN/TTC-39 Series to AN/TTC-42)
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Table E-15.  CSIPG, AN/TTC-39 Series to AN/TTC-42, CCIS

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV $1�77&���

1XPEHU RI &LUFXLWV �� �� ��� ��� ��� ��� ��� ��� RU �� �� �� ��� ��� ��� ��� ��� ��� RU ��

7HUPLQDO &DUG 'LSKDVH *URXS 0RGHP 'LSKDVH *URXS 0RGHP

1XPEHU RI 7('V �� �

1XPEHU RI 76%V ��� ��� SHU 77&���' DQG ���$�9�� �

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ� 6XEVFULEHU GLDOV

SUHFHGHQFH GLJLW� VSHFLDO�IHDWXUH GLJLW

�LI QHHGHG�� WUXQN DFFHVV GLJLW �LI

UHTXLUHG� DQG ��� ���� RU ���GLJLW

DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW� VSHFLDO

IHDWXUH GLJLW �LI QHHGHG�� WUXQN DFFHVV

GLJLW �LI UHTXLUHG� DQG ��� ��� RU ��� GLJLW

DGGUHVV�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7UXQNLQJ EHWZHHQ VZLWFKHV PXVW XVH &&6� L�H�� HDFK VZLWFK PXVW XVH D 76% DQG D

VHSDUDWH FKDQQHO RU WUXQN IRU VLJQDOLQJ�

6ZLWFK 5DWH �NESV� ��� �� ��� ��

7UXQN *URXS 5DWH ��� �� ��� ��

7HUPLQDO 7\SH �� 7KH $1�77&��� XVHV &&6 WUXQN JURXS

7\SH �� ,'; ���������
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

$1�77&���

5&9 35 �2''�

7; 35 �(9(1�

7; 35

5&9 35
$1�77&���
6(5,(6

��:,5(� '70) &21),50$7,21 7581. $1�77&��� 6(5,(6 72 $1�77&���

',$*5$0',$*5$0

��

Function Frequency 
(Hz)

Transmit Level
(dBm)

Receive Level
(dBm)

Seize
Release
Acknowledge

2,250
2,600
2,600

 -7
 -7
 -7

-20 to 0

Restart
DTMF
Dial Tone

 852/1,209
 697-1,633

425

 -7
 -7
 -7

-20 to 0

Busy
Ringback
Preempt

425
425

440/1,620

-14
-14
-14

-20 to 0

Receive Level 
(dBm)

Tansmit Level
(dBm)

Seize
Release
Answer

2,250
2,600
2,600

-22 to 0

-7
-7
-7

Restart
DTMF
Dial Tone 

825/1,209
697-1,633

425

-7
-7

-14

Busy
Ringback
Preempt

425

425

-14

-14

NOTE:  All levels shown are for single tones.

Figure E-15.  Four-Wire DTMF Confirmation Trunk (AN/TTC-39 Series 
to AN/TTC-42)
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Table E-16.  CSIPG, AN/TTC-39 Series to AN/TTC-42, Analog

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV $1�77&���

1XPEHU RI &LUFXLWV $1�77&���$�9�����

$1�77&���' DQG ���$�9�����

�� ��

7HUPLQDO &DUGV $1�77&���$�9���/78�1:7

$1�77&���' DQG $�9����:/78

��:LUH $/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\

�3 � � � � GLJLWV� DQG LV FRQQHFWHG

ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\ �3 � � � �

GLJLWV� DQG LV FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7HUPLQDO 7\SH �� �IRU FRQILUPDWLRQ

VLJQDO�

7KH $1�77&��� XVHV WKH $1�77&���

WUXQN JURXS 7\SH ���� $1�77&���� ,';

������������

1/  24 for USMC version and 96 for USAF version in current configuration.         
    Depends on number of 4W ALTUs installed.
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'7* '7*
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7('
7('

'7* '7*
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��

$1�77&��� 6(5,(6 72 6%�����

$1�77&��� 6(5,(6

��:,5(� ',%,76 7581.

7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

',3+$6(

*5283

02'(0

',3+$6(

*5283

02'(0

Function Group Rate
   

Transmit Level Receive Level

Multiplexed
Channels

      3 Vp-p
Conditioned Diphase
CX-11230 Cable
Max Length 2 Miles

     90 mVrms
Conditioned Diphase

CX-11230 Cable

At 32 kbps

4.5
8
9

16
18

144 kbps
256
288
512
576

At 16 kbps

4.5
8
9

16
18

72 kbps
128
144
256
288

Figure E-16.  Four-Wire DIBTS Trunk (AN/TTC-39 Series
to SB-3865)
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Table E-17.  CSIPG, AN/TTC-39 Series to SB-3865, DIBTS

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV 6%�����

1XPEHU RI &LUFXLWV ���� �� �� ��� RU �� ���� �� �� ��� RU ��

7HUPLQDO &DUGV 'LSKDVH *URXS 0RGHP 'LSKDVH *URXS 0RGHP

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ� 6XEVFULEHU GLDOV

SUHFHGHQFH GLJLW� VSHFLDO�IHDWXUH GLJLW

�LI QHHGHG�� WUXQN DFFHVV GLJLW DQG ��

GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW� DQG ��GLJLW DGGUHVV���

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7HUPLQDO 7\SH �� 7KH 6%����� XVHV WKH ',%76 WUXQN

JURXS 7\SH �� ,'; ����������

1/  For access to the AN/TTC-39 series conference bridge and to 7-, 10- or 
    13-digit subscriber numbers, SB-3865 DSVT, and DNVT users dial P + 91.        
    Upon receiving second dial tone, required digits are dialed.
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Function Rate Transmit Level 

Single Channel 32/16 kbps 1 / 4 km WF-16 Cable
3 Vp-p (+10
percent)

1/ 16 kbps for AN/TTC-39D only.

Figure E-17.  Four-Wire Digital Single Channel DIBTS Trunk
(AN/TTC-39 Series to SB-3865)
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Table E-18.  CSIPG, AN/TTC-39 Series to SB-3865, Single Channel

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV 6%�����

1XPEHU RI &LUFXLWV 2QH ',%76 WUXQN JURXS ��� WUXQNV�

7HUPLQDO &DUGV '/30$ '/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ� 6XEVFULEHU GLDOV

SUHFHGHQFH GLJLW� VSHFLDO�IHDWXUH GLJLW

�LI QHHGHG�� WUXQN DFFHVV GLJLW DQG ��

GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW DQG ��GLJLW DGGUHVV� ��

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7HUPLQDO 7\SH �� 7KH 6%����� XVHV WKH ',%76 WUXQN

JURXS W\SH �� ,'; ����������

1/  For access to the AN/TTC-39 series conference bridge and to 7-, 10-,
    or 13-digit subscriber numbers, SB-3865 DSVT and DNVT users dial P + 91.   
    Upon receiving second dial tone from the AN/TTC-39 series switch,          
    required digits are dialed.



CJCSM 6231.02A
1 August 1998

Appendix EE-37

7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

6%�����

5&9 35 �2''�

7; 35 �(9(1�

7; 35

5&9 35
$1�77&���
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��

',$*5$0

Function Frequency
(Hz)

Transmit Level
(dBm)

Receive Level
(dBm)

Seize
Release
Acknowledge

2,250
2,600
2,600

 -7
 -7
 -7

-20 to 0

Restart
DTMF
Dial Tone

 852/1,209
 697-1,633

425

 -7
 -7
 -7

-20 to 0

Busy
Ringback
Preempt

425
425

440/620

-14
-14
-14

-20 to 0

Receive Level
(dBm)

Transmit Level
(dBm)

Seize
Release
Answer

2,250
2,600
2,600

-22 to 0

-7
-7
-7

Restart
DTMF
Dial Tone 

825/1,209
697-1,633

425

-7
-7

  -14

Busy
Ringback
Preempt

425

425

-14

-14

NOTE.  All levels shown are for single tones.

Figure E-18.  Four-Wire DTMF Confirmation Trunk
(AN/TTC-39 Series to SB-3865)
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Table E-19.  CSIPG, AN/TTC-39 Series to SB-3865, DTMF

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV 6%�����

1XPEHU RI &LUFXLWV $1�77&���$�9�����

$1�77&���'����$�9�� ���

1RWH �

7HUPLQDO &DUGV $1�77&���$�9���/78�1:7

$1�77&���'����$�9����:/78

��:LUH $/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\

�3 � � � � GLJLWV� DQG LV FRQQHFWHG

ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\

�3 � � � � GLJLWV� DQG LV FRQQHFWHG

ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� VHULHV XVHV WHUPLQDO

7\SH �� �IRU FRQILUPDWLRQ VLJQDOLQJ�

7KH 6%����� XVHV $1�77&���

WUXQN JURXS 7\SH ���� $1�77&����

,'; ������������

1RWH ��

6%����� 6WDFN

1XPEHU RI

0RGXOHV

$1�77&���

7UXQNV

�

�

�

�

�

��
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7(&+
&21752/

7; 35 �(9(1�

5&9 35 �2''�

',$*5$0

$1�77&���

6(5,(6 '61

��:,5(� 6) ',$/�38/6(�'70)�
����+] 683(59,6(' 7581. $1�77&��� 6(5,(6 72 '61

��

6)

$'$37(5

&$%/(

&$55,(5

25

5$',2

��

Function Frequency Transmit Level Receive Level

Idle
Release, Dial
Pulse

2,600
2,600

  -20 
-8

DTMF Tones
Busy Tone

697-1,633
425 

-7
 -14

Receive Level Transmit Level

Idle
Dial Pulse, On
Hook
Dial/Busy Tone

2,600
2,600

600

-22 to 0

   -20
   -8
   -18
   -18
   -15
  (OCONUS)Ring/Ringback

Preempt
400

400+620

Idle
Dial Pulse, On
Hook
Dial Tone
Ring/Ringback

2,600
2,600

350+440
440+480

   -20
   -8
   -10
   -13
   -15
   -21
  (CONUS)Preempt

Busy Tone
440+620
480+620

NOTE:  All levels shown are for single tones unless otherwise noted.  Levels   
       given are for composite signals.
 
1/  MFLTU in AN/TTC-39A(V)4 and AN/TTC-39D.  SF adapter transmission           
    level adjustment: Transmit +10 to -15 dB; Receive +10 to -10 dB.

Figure E-19.  Four-Wire SF Dial-Pulse or DTMF 2,600-Hz SF,
Supervised Trunk (AN/TTC-39 Series to DSN)
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Table E-20.  CSIPG, AN/TTC-39 Series to DSN, DTMF

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV '61

1XPEHU RI &LUFXLWV $1�77&���$�9��� ��

$1�77&���' DQG���$�9��� �

��

7HUPLQDO &DUG $1�77&���$�9���/78�1:7

$1�77&���' DQG 77&���$�9���0)/78

��

6SHFLDO $GDSWHU $1�77&���$�9��� 6) ������ +]� ��

,QFRPLQJ &DOO ,QFRPLQJ FDOOV ZLWK D SUHFHGHQFH GLJLW DUH

URXWHG DXWRPDWLFDOO\� E\ SUHFHGHQFH� WR WKH

FDOOHG VXEVFULEHU� $Q LQFRPLQJ FDOO ZLWK D

SUHFHGHQFH DOHUWLQJ VLJQDO LV URXWHG WR WKH FDOO

VHUYLFH DWWHQGDQW IRU FRPSOHWLRQ�

&DOO LV URXWHG DXWRPDWLFDOO\ WR

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV WKH SUHFHGHQFH� VSHFLDO�

VHUYLFH SUHIL[� '61 DUHD FRGH� DQG VXEVFULEHU

DGGUHVV �SUHFHGHQFH� VSHFLDO�VHUYLFH SUHIL[�

DQG DUHD FRGH GLJLWV DUH RSWLRQDO�� 7KH

$1�77&��� VHULHV FRQYHUWV WKH VSHFLDO VHUYLFH

SUHIL[ GLJLW LQWR WKH DSSURSULDWH URXWH FRGH GLJLW�

6LJQDOLQJ LV '70)�

'61 VXEVFULEHU GLDOV D UHJXODU

'61 QXPEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV �)2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV &RQILUPDWLRQ VLJQDOLQJ FDQQRW EH XVHG ZKHQ

WUDQVPLVVLRQ LV E\ VDWHOOLWH� 7HUPLQDO 7\SH �� �

31,' 3%;�
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7(&+

&21752/

7; 35 �(9(1�

5&9 35 �2''�

',$*5$0',$*5$0

$1�77&���
6(5,(6 '61

��:,5( ,17(56:,7&+ 7581. 72 '61� 0)
����+] 6) 683(59,6,21 7581. $1�77&��� 6(5,(6 72 '61

��

7+5(6+2/'(5

��6)

$'$37(5

&$%/(

&$55,(5

25

5$',2

Function Frequency
(Hz)

Transmit Level
(dBm) 2 /

 
 

Receive Level
(dBm)

Idle
Release
Off Hook

2,600
2,600

-

-20 dBm0
-8 dBm0

MF Signals
Busy Tone
Ring Back

700-1,700
425

 425 

-6 dBm0
-14
-14

Receive Level
(dBm)

Transmit Level
(dBm)

Idle
On Hook
Off Hook

2,600
2,600

-

-22 to 0

-20 3 / 

-

MF Signals
Busy Tone
Ring Back

700-1,700
480+620
440+480

-6 dBm0
-21
-13

(CONUS)

Preempt
Busy Tone
Ringback

440+620
600
400

-15
-18
-18

(OCONUS)

NOTE:  All levels shown are for single tones unless otherwise noted.

1/ MFLTU used by the AN/TTC-39A(V)4/D.
2/ SF adapter transmission level adjustment: Transmit  10 dB to -15 dB;

Receive 10 dB TO -10 dB.
3/ See Subparagraph 6-40, TM-11-5805-12-13 for MFLTU adjustment procedures.  

Figure E-20.  Four-Wire, MF, Nonconfirmation Signaling,
 2,600-Hz SF, Supervised Interswitch Trunk 

(AN/TTC-39 Series to DSN)
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Table E-21.  CSIPG, AN/TTC-39 Series to DSN, MF

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV '61

1XPEHU RI &LUFXLWV $1�77&���$�9�� � ��

$1�77&���'����$�9�� � �

��

7HUPLQDO &DUG $1�77&���$�9���/78�1:7

$1�77&���'	 ��$�9��� 0)/78

��

6SHFLDO $GDSWHUV $1�77&���$�9���6) ������ +]� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO $1�77&��� 6HULHV VHQGV

.3�3�2�1<;�11;�;;;;�67 ZKHUH�

.3  0) NH\ SXOVH

3  0) SUHFHGHQFH OHYHO SXOVH

5  0) URXWH GLJLW SXOVH

�5  � IURP $1�77&��� 6HULHV�

67  0) HQG RI VLJQDOLQJ SXOVH

'61 VHQGV

.3�3�5�1<;�;;;;;;;�67

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7HUPLQDO 7\SH ��
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7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

��:,5( GF &/2685(� ',$/ 38/6(

',$*5$0

��

$1�77&��� 6(5,(6 72
&200(5&,$/ 6:,7&+ /223

$1�77&��� 6(5,(6
GF &/2685( ��

&200(5&,$/
6:,7&+ /223

7;� 5&97;� 5&9

)XQFWLRQ )UHTXHQF\
�+]�

7UDQVPLW /HYHO �G%P� 5HFHLYH /HYHO
�G%P�

6HL]XUH
'LDO 3XOVH
%XV\

GF FORVXUH
�� SSV
���

GF FORVXUH
���

��

5HFHLYH /HYHO 7UDQVPLW /HYHO

5LQJ
'LDO 7RQH

�� WR ��
1RWH �

�� WR
��� 9UPV

�� 9UPV ��

NOTE:  All levels shown are for single tones.
 
1/  TCLTU in AN/TTC-39A(V)4 and TTC-39D.       
2/  Values determined by commercial switch.

Figure E-21.  Two-Wire dc Closure, Dial-Pulse Trunk
(AN/TTC-39 Series to Commercial Loop)
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Table E-22.  CSIPG, AN/TTC-39 Series to Commercial Switch Loop

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6HULHV &RPPHUFLDO

1XPEHU RI &LUFXLWV $1�77&���$�9�� � ��

$1�77&���' DQG $1�77&���$�9�� � ��

��

7HUPLQDO &DUG $1�77&���$�9���/78�1:7

$1�77&���' DQG ���$�9���7&/78

��

6SHFLDO $GDSWHUV GF &ORVXUH ��

,QFRPLQJ &DOO &DOO LV ULQJGRZQ WR &6) DWWHQGDQW� ZKR IRUZDUGV

WKH FDOO WR WKH FDOOHG VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU �RU &6) DWWHQGDQW� NH\V QHWZRUN

DFFHVV FRGH �& DQG ZDLWV IRU GLDO WRQH IURP

FRPPHUFLDO VZLWFK� 6XEVFULEHU WKHQ NH\V DGGUHVV

GLJLWV� DQG WKH GLJLWV DUH RXWSXOVHG �'3� WR WKH

FRPPHUFLDO VZLWFK� $IWHU DGGUHVV GLJLWV DUH NH\HG�

& LV NH\HG WR FRPSOHWH WKH FRQQHFWLRQ�

6XEVFULEHU GLDOV D UHJXODU QXPEHU

ZKLFK LV WKH &6) DWWHQGDQW� 7KH

GHVLUHG $1�77&��� VHULHV VZLWFK

VXEVFULEHU QXPEHU PXVW WKHQ EH

JLYHQ RUDOO\ WR WKH &6) DWWHQGDQW WR

VHW XS WKH FRQQHFWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 1RQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� VHULHV DSSHDUV DV D

��ZLUH� GLDO�SXOVH VXEVFULEHU ORRS RII WKH

FRPPHUFLDO VZLWFK�

8VH WHUPLQDO 7\SH ���



CJCSM 6231.02A
1 August 1998

Appendix EE-45

7(&+

&21752/

',$*5$0',$*5$0

$1�77&���

6(5,(6

��

&200(5&,$/

6:,7&+

)285�:,5(

/223

7; 35 �(9(1�

5&9 35 �2''�

7; 35

5&9 35

$1�77&��� 6(5,(6 72 &200(5&,$/
6:,7&+ ��:,5( /223��:,5(� 6)� ',$/ 38/6( 7581.

��6)

$'$37(5

Function Frequency
(Hz)

Transmit Level
(dBm)3 /

Receive Level
(dBm)

Idle
On Hook
Seizure
Dial Pulse
Busy

2,600
2,600

0
2,600 @ 10 pps

425

-22
-10

Remove Sig.
-10 @ No Sig.

-14

2/

Receive Level
(dBm)

Transmit Level
(dBm)

Idle
Seize

2,600
No Signal -31 to -13

2/

NOTE:  All levels shown are for single tones.

1/ MFLTU in AN/TTC-39A(V)4 and TTC-39D.
2/ Values are determined by commercial switch.
3/ SF adapter transmission level adjustment:  Transmit - 10 dB to -15 dB;

Receive +10 dB to -10 dB.  

Figure E-22.  Four-Wire SF Dial Pulse Trunk
(AN/TTC-39 Series to Commercial Switch)
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Table E-23.  CSIPG, AN/TTC-39 Series to Commercial
Switch Four Wire Loop

6HH 'LDJUDP ��

6ZLWFK $1�77&��� VHULHV &RPPHUFLDO

1XPEHU RI &LUFXLWV $1�77&���$�9�� � ��

$1�77&���' DQG $1�77&���$�9�� � �

��

7HUPLQDO &DUG $1�77&���$�9��� /78�1:7

$1�77&���'����$�9���0)/78

��

6SHFLDO $GDSWHUV 6) ��

,QFRPLQJ &DOO &DOO LV ULQJGRZQ WR &6) DWWHQGDQW� ZKR IRUZDUGV

WKH FDOO WR WKH FDOOHG VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU �RU &6) DWWHQGDQW� NH\V QHWZRUN DFFHVV

FRGH �& DQG ZDLWV IRU GLDO WRQH IURP FRPPHUFLDO

VZLWFK� 6XEVFULEHU WKHQ NH\V DGGUHVV GLJLWV� DQG

WKH GLJLWV DUH RXWSXOVHG �'3� WR WKH FRPPHUFLDO

VZLWFK� $IWHU DGGUHVV GLJLWV DUH NH\HG� & LV NH\HG

WR FRPSOHWH WKH FRQQHFWLRQ�

6XEVFULEHU GLDOV D UHJXODU QXPEHU�

ZKLFK LV WKH &6) DWWHQGDQW� 7KH

GHVLUHG $1�77&��� 6HULHV VZLWFK

VXEVFULEHU QXPEHU PXVW WKHQ EH

JLYHQ RUDOO\ WR WKH &6) DWWHQGDQW WR

VHW XS WKH FRQQHFWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 1RQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� VHULHV DSSHDUV DV D

��ZLUH� VLQJOH IUHTXHQF\� GLDO�SXOVH VXEVFULEHU ORRS

RII WKH FRPPHUFLDO VZLWFK�

8VH WHUPLQDO 7\SH ���
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7(&+
&21752/ $1'
75$160,66,21
(48,30(17

',$*5$0',$*5$0

$1�77&���
6(5,(6

��

( 	 0

$'$37(5

&200(5&,$/

6:,7&+

7581.

7; 35 �(9(1�

5&9 35 �2''�

7; 35

5&9 35

$1�77&��� 6(5,(6 72 &200(5&,$/

6:,7&+ 7581.

��:,5(� ( 	 0 ',$/ 38/6( 25 0) ��� 121�
&21),50$7,21 6,*1$/,1* 7581.

(� 0 (� 0 ��

��

��

Function
Frequency

(Hz)
Transmit Level

(dBm) 3 /
Receive Level 

(dBm)

M Lead (Seize)
M Lead (Idle)
E Lead (Idle)

dc
dc
dc

-48 V
Grd

-48 V

Dial Pulse (M)
2/6 MF

10 pps
700 to 1,700

-48 V/Grd
-10

Ringback, Busy
Error

425
425/1,050

-14
-14

Receive Level
(dBm)

Transmit Level 
(dBm)

E Lead (Seize)
Dial Pulse (E)
2/6 MF

dc
10 pps

700 to 1,700
-22 to 0

Grd
Grd/Open

2/

NOTE:  All levels shown are for single tones.

1/ EMLTU in AN/TTC-39A(V)4 and AN/TTC-39D. 
2/ Values are determined by commercial switch.
3/ Not required when converter is in use.
4/ E&M adapter transmission level adjustment:  Transmit +10 dB to -15 dB;

Receive +10 dB to -10 dB.  

Figure E-23.  Six-Wire E&M Dial Pulse or Nonconfirmation
Signaling (AN/TTC-39 Series to Commercial Switch Trunk)

( /($'

&20021 5(7851

0 /($'

5&9 35

7; 35

��� )7 0$;

&200(5&,$/

��:,5(

7581.

�� &219(57(5

81,7

:(6&20

��� ):$

25 (48,9�

( 	 0

$'$37(5
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Table E-24.  CSIPG, AN/TTC-39 Series to Commercial 
Switch Trunk

6HH 'LDJUDP ��

6ZLWFK $1�77&��� VHULHV &RPPHUFLDO

1XPEHU RI &LUFXLWV $1�77&���$�9�� � ��

$1�77&���'�$�9�� ��

��

7HUPLQDO &DUG $1�77&���$�9���/78�1:7

$1�77&���$�9�� DQG ���'�(0/78

��

6SHFLDO $GDSWHUV (	0 ��

,QFRPLQJ &DOO &DOO LV DXWRPDWLFDOO\ URXWHG WR WKH FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU �RU &6) DWWHQGDQW� NH\V QHWZRUN

DFFHVV FRGH �& DQG ZDLWV IRU GLDO WRQH�

6XEVFULEHU WKHQ NH\V DGGUHVV GLJLWV� DQG WKH

GLJLWV DUH HLWKHU RXWSXOVHG �'3� RQ WKH 0 OHDG RU

VHQW E\ ��� 0) RQ WKH 7;� GHSHQGLQJ RQ WKH

WHUPLQDO W\SH FODVVPDUN XVHG� 7KH VXEVFULEHU

WKHQ GLDOV & �(2'� RU ZDLWV �� VHFRQGV IRU IXOO

FRQQHFWLRQ�

6XEVFULEHU GLDOV GHVLUHG

$1�77&��� VHULHV VZLWFK VXEVFULEHU

QXPEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 1RQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 8VH WHUPLQDO W\SHV�

�� � (	0� ZLQN�VWDUW VLJQDOLQJ

�� � (	0� GLDO�SXOVH VLJQDOLQJ� ZLQN�VWDUW

�� � (	0� GLDO�SXOVH VLJQDOLQJ� WLPHG�VWDUW

&DQ EH PDGH WR RSHUDWH ZLWK D ��ZLUH WUXQN E\

XVLQJ D :(6&20 ��� ):$ FRQYHUWHU RU

HTXLYDOHQW�
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7(&+

&21752/

',$*5$0',$*5$0

$1�77&���
6(5,(6

��

6)
$'$37(5

:(&2����
�',0(16,21 ���
&200(5&,$/

6:,7&+�

7; 35 �(9(1�

5&9 35 �2''�

7; 35

5&9 35

��:,5(� 6)� ',$/ 38/6(� ��',*,7 7581. $1�77&��� 6(5,(6 72 :(&2����

��

Function Frequency
(Hz)

Transmit Level
(dBm)2 /

Receive Level
(dBm)

Idle
Release
Seize

2,600
2,600

No Signal

-22
-10

No Signal
3/

Busy
Ringback
Dial Pulse

425
425

2,600 @ 10
pps

Receive Level
(dBm)

Transmit Level
(dBm)

Idle
Seize
Dial Pulse

2,600
No Signal

2,600 @ 10
pps

-31 to -13

-16 to -4
3/

NOTE:  All levels shown are for single tones. 

1/ MFLTU in AN/TTC-39A(V)4 and AN/TTC-39D.
2/ SF adapter transmission level adjustment:  Transmit +10 dB to -15 dB;

Receive +10 dB to -10 dB.
3/ Values are determined by commercial switch.
  

Figure E-24.  Four-Wire, SF Dial Pulse, 3-Digit 
(AN/TTC-39 Series to WECO 400)
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Table E-25.  CSIPG, AN/TTC-39 Series to WECO 400

6HH 'LDJUDP ��

6ZLWFK $1�77&��� VHULHV :(&2 ���

1XPEHU RI &LUFXLWV $1�77&���$�9�� � ��

$1�77&���' 	 $1�77&���$�9��� �

�� WUXQNV� ��� OLQHV

7HUPLQDO &DUG $1�77&���$�9���/78�1:7

$1�77&���$�9�� 	 $1�77&���'�0)/78

��

6SHFLDO $GDSWHUV 6) ��

,QFRPLQJ &DOO &DOO LV DXWRPDWLFDOO\ URXWHG WR WKH FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV � � ��GLJLW DGGUHVV� 6XEVFULEHU GLDOV QXPEHU IRU DQ

$1�77&��� VHULHV VZLWFK WUXQN DQG�

XSRQ UHFHLSW RI GLDO WRQH� GLDOV FDOOHG

QXPEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 1RQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH :(&2 ��� ORRNV OLNH DQ $1�77&��� WR WKH

$1�77&��� VHULHV VZLWFK� WKXV WKH FRPPHUFLDO

HVFDSH GLJLWV ���&� DUH QRW XVHG�

8VH WHUPLQDO 7\SH ���
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',$*5$0',$*5$0

$1�77&���
6(5,(6

��

$'$37(5

��:,5(� (	0� 1$72 $1$/2* $1�77&��� 6(5,(6 72 1$72

)25(,*1

1$72

,17(5)$&(

%2;

&9�����
25

&9�����
��� ��

��

&9�����
/78

�,) 86('�
��� ��

7;

5;

(	0

Function   Frequency
  (Hz)

Transmit Level
(dBm) 6 /

Receive Level
(dBm) 6 /

Receive Level
(dBm)

Idle
Seize
Dial Pulse

2,600
No Signal

2,600/10 pps

-10, -22
--

-10

-31 TO -13
-31 TO -13
-16 TO -4

0
+24

+24/0

Busy (Line   
  Trunk) 
Error Tone

425

425/1,050

-14

-14

Receive Level
(dBm)

Transmit
Level (dbm)

Six
Volts

Idle
Seize 
Dial Pulse

2,600
No Signal

2600 @ 10 pps

   -31 to -13
   -31 to -13
   -16 to -4

-10,-22
--

-10

0
+24

+24/0
NOTE:  All levels shown are for single tones.
     
1/  Depends upon specific configuration.  See Figure VII-12.
2/  MFLTU/CV-3478 (NIU):  the MFLTU is normally located in the switch, but may 
    be in the CV-4180.
3/  NILTU is normally in the CV-4180, but may be in the switch.  See      
Figure VII-12.
4/  DPLMA/CV-4002 (NAI):  the DPLMA is normally in the switch, but may be in   
  the CV-4180.
5/  No device is used if NILTU is used
6/  SF adapter level adjustment and NATO interface unit level adjust:          
    Transmit +10 dB to -15 dB; Receive 10 dB to -10 dB.

Figure E-25.  Six-Wire, E&M, NATO Analog Trunk
(AN/TTC-39 Series to NATO)
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Table E-26.  CSIPG, AN/TTC-39A(V)1 and A(V)4 to NATO

6HH 'LDJUDP ��

6ZLWFK $1�77&���$�9�� DQG

$1�77&���$�9��

1$72 XVLQJ 1$72 DQDORJ LQWHUIDFH

XQLWV�

1XPEHU RI &LUFXLWV $1�77&���$�9����� PD[ �� SHU 1,8�

$1�77&���$�9�� � �

8S WR � SHU 1,8

7HUPLQDO &DUG $1�77&���$�9���/78�1:7

$1�77&���$�9��� 1,/78 ��

��

6SHFLDO $GDSWHUV $1�77&���$�9���6)� &9����� �1,8�

$1�77&���$�9��� &9������9���7

$1�77&���' �� ��

��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV 3 � �<; � XS WR �� GLJLWV IRU

GHVLUHG SDUW\ DQG LV FRQQHFWHG WR FDOOHG SDUW\

DXWRPDWLFDOO\�

6XEVFULEHU GLDOV 3 � XS WR �� DGGUHVV

GLJLWV DQG LV FRQQHFWHG WR FDOOHG SDUW\

DXWRPDWLFDOO\�

3UHFHGHQFH� 3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV�

'LJLW � � 5 URXWLQH �5�

'LJLW � � 2 RUGLQDU\ SULRULW\ �3	,�

'LJLW � � 6 VSHFLDO �)	)2�

5HVWULFWLRQV� 6SHFLDO ,QVWWXFWLRQV %HFDXVH WKH QXPEHU RI DGGUHVV GLJLWV YDULHV�

WKH VZLWFK ZDLWV IRU �� VHFRQGV DIWHU WKH ODVW

GLJLW WR HQVXUH LW LV WKH ODVW GLJLW� 7KH VZLWFK

DGGV D WUDIILF PRGH GLJLW �7�� 7  � IRU

XQHQFU\SWHG FDOOV RU 7  � IRU 1%67 HQFU\SWHG

FDOOV� 7KH 7 GLJLW LV WKH ILUVW GLJLW VHQW RYHU WKH

WUXQN�

8VH WHUPLQDO 7\SH �� IRU ��$�9�� RU 7\SH ��

IRU RWKHU YHUVLRQV� 'DWD FDOOV WR� IURP� RU E\ D

1$72 WUXQN DUH SUHYHQWHG E\ VRIWZDUH� 7KH

1,8 PD\ EH FROORFDWHG ZLWK WKH $1�77&�

��$�9��� WKH $1�77&���$�9��� RU PD\ EH

UHPRWHO\ ORFDWHG E\ XVLQJ UDGLRV IRU WKH

WUDQVPLVVLRQ PHGLXP� 7KH 1,/78 LV QRUPDOO\

ORFDWHG H[WHUQDO WR WKH VZLWFK LQ WKH /78�

&9������

�� ,Q WKH $1�77&���'� WKH DQDORJ 1$72 LQWHUIDFH LV E\ PHDQV RI DQ 0)/78 ORFDWHG LQ DQ H[WHUQDO &9������9���7 /78

�� ,Q WKH $1�77&���'� WKH DQDORJ 1$72 LQWHUIDFH LV WKURXJK WKH 1,8 �&9������ ZKLFK LV LQWHUIDFHG WKURXJK WKH 0)/78 LQ

WKH VZLWFK�
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7581.

6,*1$/,1*

%8))(5

',3+$6(

*5283

02'(0

7581.

6,*1$/,1*

%8))(5

7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

',3+$6(

*5283

02'(0

7('
7('

'7* '7*

$1�77&���$1�77&���

',$*5$0',$*5$0

����:,5(� ',*,7$/ 7'0 &20021

&+$11(/ 6,*1$/,1* 7581.
$1�77&��� 72 $1�77&���

Function   Group Rate
     

Transmit Level
 (dBm)

Receive Level
 (dBm)

Multiplexed
Channels

3 Vp-p 
Conditioned Diphase
CX-11230 Cable
Max Length

90m Vrms
Conditioned

Diphase

CX-11230 Cable

At 32 kbps

8
9

16
18

256 kbps
288
512
576 2 Miles

32
36
64
72

1.024 Mbps
1.152
2.048
2.304 1 Mile

At 16 kbps

8
9

16
18

128 kbps
144
256
288

2 Miles

32
36
64
72

512
576

1.024 Mbps
1.152

1 Mile

 NOTE:  All levels shown are for single tone.

Figure E-26.  Four-Wire, Digital TDM, Common-Channel
Signaling Trunk (AN/TTC-42 to AN/TTC-42)
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Table E-27.  CSIPG, AN/TTC-42 to AN/TTC-42, CCIS

6HH 'LDJUDP ��

6ZLWFK $1�77&��� $1�77&���

1XPEHU RI &LUFXLWV �� �� ��� ��� ��� ��� ��� RU �� �� �� ��� ��� ��� ��� ��� RU ��

7HUPLQDO &DUG 'LSKDVH *URXS 0RGHP 'LSKDVH *URXS 0RGHP

1XPEHU RI 7('V � �

1XPEHU RI 76%V � �

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ� 6XEVFULEHU GLDOV

SUHFHGHQFH GLJLW� VSHFLDO�IHDWXUH GLJLW

�LI QHHGHG�� WUXQN DFFHVV GLJLW �LI

UHTXLUHG� DQG ��� ���� RU ���GLJLW

DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW �LI UHTXLUHG�� DQG ��� ���� RU

���GLJLW DGGUHVV�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7UXQNLQJ EHWZHHQ VZLWFKHV PXVW XVH &&6� WKDW LV� HDFK VZLWFK PXVW XVH D 76% DQG

D VHSDUDWH FKDQQHO RU WUXQN IRU VLJQDOLQJ�

6ZLWFK 5DWH �NESV� ��� �� ��� ��

7UXQN *URXS 5DWH �NESV� ��� �� ��� ��

7KH $1�77&��� XVHV &&6 WUXQN JURXS

7\SH �� ,'; ���������
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

$1�77&���

5&9 35 �(9(1�

7; 35 �2''�

7; 35 �(9(1�

5&9 35 �2''�
$1�77&���

��:,5( '70) &21),50$7,21 7581. $1�77&��� 72 $1�77&���

',$*5$0

��

Function Frequency
 (Hz)

Transmit Level 
(dBm)

Receive Level
(dBm)

Seize
Release
Acknowledge

2,250
2,600
2,600

 -7
 -7
 -7

-20 to 0

Restart
DTMF
Dial Tone

 852/1,209
 697-1,633

425

 -7
 -7
 -7

-20 to 0

Busy
Ringback
Preempt

425
425
425

-14
-14
-14

-20 to 0

Receive Level 
(dBm)

Transmit Level
(dBm)

Seize
Release
Answer

2,250
2,600
2,600

-20 to 0

 -7
 -7
 -7

Restart
DTMF
Dial Tone 

825/1,209
697-1,633

425

 -7
 -7
-14

Busy, 
Ringback
Preempt

425

425

-14

-14

NOTE:  All levels shown are for single tones.

Figure E-27.  Four-Wire DTMF Confirmation Trunk
(AN/TTC-42 to AN/TTC-42)
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Table E-28.  CSIPG, AN/TTC-42 to AN/TTC-42, DTMF

6HH 'LDJUDP ��

6ZLWFK $1�77&��� $1�77&���

1XPEHU RI &LUFXLWV �� �� �� ��

7HUPLQDO &DUGV ��:LUH $/78 ��:LUH $/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ �3����

GLJLWV� DQG LV FRQQHFWHG ZLWKRXW

RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\

�3���� GLJLWV� DQG LV FRQQHFWHG ZLWKRXW

RSHUDWRU LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� XVHV $1�77&���

WUXQN JURXS 7\SH ���� $1�77&���� ,';

������������

7KH $1�77&��� XVHV WKH $1�77&���

WUXQN JURXS 7\SH ���� $1�77&���� ,';

������������

�� �� IRU 860& YHUVLRQ DQG �� IRU 86$) YHUVLRQ LQ FXUUHQW FRQILJXUDWLRQ� 'HSHQGV RQ WKH QXPEHU RI �: $/78V

LQVWDOOHG�
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',3+$6(

*5283

02'(0

7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

',3+$6(

*5283

02'(0

7('
7('

'7* '7*

6%�����$1�77&���

',$*5$0

��

��:,5(� ',%76 7581. $1�77&��� 72 6%�����

Function Group Rate Transmit Level Receive  Level    

Multiplexed
Channels

3 Vp-p
Conditioned Diphase

CX-11230 Cable
Max Length 2 Miles

90m Vrms
Conditioned Diphase

CX-11230 Cable

At 32 kbps

4.5
8
9

16
18

144 kbps
256
288
512
576

At 16 kbps

4.5
8
9

16
18

72 kbps
128
144
256
288

Figure E-28.  Four-Wire DIBTS Trunk (AN/TTC-42 to SB-3865)
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Table E-29. CSIPG, AN/TTC-42 to SB-3865, DIBTS

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6%�����

1XPEHU RI &LUFXLWV ���� �� �� ��� RU �� ���� �� �� ��� RU ��

7HUPLQDO &DUGV 'LSKDVH *URXS 0RGHP 'LSKDVH *URXS 0RGHP

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ� 6XEVFULEHU GLDOV

SUHFHGHQFH GLJLW� VSHFLDO�IHDWXUH GLJLW

�LI QHHGHG�� WUXQN DFFHVV GLJLW �LI

UHTXLUHG�� DQG ��GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW �LI UHTXLUHG�� DQG ��GLJLW

DGGUHVV���

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� XVHV ',%76 WUXQN

JURXS 7\SH �� ,'; ����������

7KH 6%����� XVHV WKH ',%76 WUXQN

JURXS 7\SH �� ,'; ����������

�� )RU DFFHVV WR WKH $1�77&��� FRQIHUHQFH EULGJH DQG WR ��� ���� RU ���GLJLW VXEVFULEHU QXPEHUV� 6%������ '697� DQG '197

XVHUV GLDO 3 � ��� 8SRQ UHFHLYLQJ VHFRQG GLDO WRQH IURP WKH $1�77&��� VZLWFK� UHTXLUHG GLJLWV DUH GLDOHG�
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

6%�����

5&9 35 �(9(1�

7; 35 �2''�

7; 35 �(9(1�

5&9 35 �2''�
$1�77&���

��:,5(� ',*,7$/� 6,1*/(

&+$11(/ ',%,76 7581. $1�77&��� 72 6%�����

',$*5$0

��

Function Group Rate Transmit Level 

Single Channel 32/16 kbps 4 km WF-16 Cable
3 Vp-p (+10 percent)

Figure E-29.  Four-Wire, Digital, Single-Channel DIBTS Trunk
 (AN/TTC-42 to SB-3865)
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Table E-30.  CSIPG, AN/TTC-42 to SB-3865, Single Channel

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6%�����

1XPEHU RI &LUFXLWV 2QH ',%76 WUXQN JURXS ��� WUXQNV� 2QH ',%76 WUXQN JURXS

7HUPLQDO &DUGV '/78 '/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

SDUW\�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

SDUW\�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ� 6XEVFULEHU GLDOV

SUHFHGHQFH GLJLW� VSHFLDO�IHDWXUH GLJLW

�LI QHHGHG�� WUXQN DFFHVV GLJLW� DQG ��

GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW� DQG ��GLJLW DGGUHVV� ��

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� XVHV ',%76 WUXQN

JURXS 7\SH �� ,'; ����������

7KH 6%����� XVHV WKH ',%76 WUXQN

JURXS 7\SH �� ,'; ����������

�� )RU DFFHVV WR WKH $1�77&��� FRQIHUHQFH EULGJH� DQG WR ��� ���� RU ���GLJLW VXEVFULEHU QXPEHUV� 6%������ '697� DQG '197

XVHUV GLDO 3 � ��� 8SRQ UHFHLYLQJ VHFRQG GLDO WRQH IURP WKH $1�77&���� UHTXLUHG GLJLWV DUH GLDOHG�
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

6%�����

5&9 35 �(9(1�

7; 35 �2''�

7; 35 �(9(1�

5&9 35 �2''�
$1�77&���

��:,5( '70) &21),50$7,21 7581. $1�77&��� 72 6%�����

',$*5$0

��

Function Frequency
(Hz)

Transmit Level 
(dBm)

Receive Level
 (dBm)

Seize
Release
Acknowledge

2,250
2,600
2,600

-7
-7
-7

-20 to 0

Restart
DTMF
Dial  Tone

 852/1,209
 697/1,633

425

-7
-7
-7

-20 to 0

Busy
Ringback
Preempt

425
425
425

 -14
 -14
 -14

-20 to 0

Receive Level 
(dBm)

Transmit Level 
(dBm)

Seize
Release
Answer

2,250
2,600
2,600

-20 to 0

-7
-7
-7

Restart
DTMF
Dial Tone 

825/1,209
697-1,633

425

-7
-7

  -14 

Busy
Ringback
Preempt

425

425

 -14

 -14

NOTE:  All levels shown are for single tones.

Figure E-30.  Four-Wire DTMF Confirmation Trunk
(AN/TTC-42 to SB-3865)
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Table E-31.  CSIPG, AN/TTC-42 to SB-3865, DTMF

6HH 'LDJUDP ��

6ZLWFK $1�77&��� 6%�����

1XPEHU RI &LUFXLWV �� �� 'HSHQGV RQ VWDFN VL]H� 6HH WDEOH LQVHW

EHORZ�

7HUPLQDO &DUG ��:LUH $/78 ��:LUH $/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV FDOOHG QXPEHU

�3���� GLJLWV� DQG LV FRQQHFWHG

ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\

�3���� GLJLWV� DQG LV FRQQHFWHG ZLWKRXW

RSHUDWRU LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� , 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� XVHV $1�77&���

WUXQN JURXS 7\SH ���� 6%������

,'; ������������

7KH 6%����� XVHV $1�77&��� WUXQN

JURXS 7\SH ���� $1�77&����

,'; ������������

6%����� 6WDFN

1XPEHU RI

0RGXOHV

$1�77&���

7UXQNV

� �

� �

� ��

�� �� IRU 860& YHUVLRQ DQG �� IRU 86$) YHUVLRQ LQ FXUUHQW FRQILJXUDWLRQ� 'HSHQGV RQ WKH QXPEHU RI �: $/78V LQVWDOOHG�
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7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

'61

7; 35 �(9(1�

5&9 35 �2''�
$1�77&���

&$%/(�
&$55,(5

25
5$',2

��:,5( ,17(56:,7&+ 72 '61� '70) 287*2,1*�
6) ',$/ 38/6( ,1&20,1* ���� +] 683(59,6,21 $1�77&��� 72 '61

',$*5$0

��

Function Frequency
(Hz)

Transmit Level
(dBm) 1 /

Receive Level
(dBm)

On-Hook
Release
Seize

2,250
2,600
 - -

-20 dBm0
-8 dBm0

- -

DTMF Signals
Busy Tone
Ringback

697/1,633
425
425

-7 dBm0
-14
-14

Receive Level
(dBm)

Transmit Level
(dBm)

On-Hook
Seize

2,600
- -

-31 to -4.5

-20 

MF Signals
Busy Tone
Ringback

700-1,700
480+620
440+480

NOTE:   All levels shown are for single tones.

1/ SF adapter transmission level adjustments:  Transmit +10 dB to -15 dB;
Receive 10 dB to -10dB.

Figure E-31.  Four-Wire, SF Dial-Pulse or DTMF, 2,600 Hz
Supervised Interswitch Trunk (AN/TTC-42 to DSN)
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Table E-32.  CSIPG, AN/TTC-42 to DSN

6HH 'LDJUDP ��

6ZLWFK $1�77&��� '61

1XPEHU RI &LUFXLWV �� ��

7HUPLQDO &DUGV $,8 ��

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO ,QFRPLQJ FDOOV ZLWK D SUHFHGHQFH GLJLW

DUH URXWHG DXWRPDWLFDOO\� E\

SUHFHGHQFH� WR FDOOHG SDUW\� $Q

LQFRPLQJ FDOO ZLWK D SUHFHGHQFH

DOHUWLQJ VLJQDO LV URXWHG WR WKH FDOO�

VHUYLFH DWWHQGDQW IRU FRPSOHWLRQ�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV WKH SUHFHGHQFH� '61

DUHD FRGH� DQG VXEVFULEHU DGGUHVV

�SUHFHGHQFH LV RSWLRQDO��

'61 VXEVFULEHU GLDOV D UHJXODU '61

QXPEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV '61 DFFHVV OLQH RSWLRQV�

� ,1,' 3%;

� 31,' 3%;

7KH $1�77&��� XVHV D '61 WUXQN

JURXS 7\SH �� ,'; ����������
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7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

$1�77&���
&200(5&,$/
6:,7&+
/223

��:,5(� GF &/2685(� ',$/�38/6( 7581. $1�77&��� 72 &200(5&,$/ 6:,7&+ /223

',$*5$0

��

7;� 5&9 7;� 5&9

   Function Frequency
(Hz)

Transmit Level 
(dBm)

Receive Level 
(dBm)

Seizure
Digits
Busy

dc closure
10 pps
425

dc closure

-14
1/

Receive Level Transmit Level

Ring

Dial Tone

17 TO 33

1/

25 to 150V rms 90 Vrms

1/

NOTE:  All levels shown are for single tones.

1/  Values are determined by commercial switch.

Figure E-32.  Two-Wire, dc Closure, Dial-Pulse Trunk
(AN/TTC-42 to Commercial Switch Loop)
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Table E-33.  CSIPG, AN/TTC-42 to Commercial Switch Loop

6HH 'LDJUDP ��

6ZLWFK $1�77&��� &RPPHUFLDO

1XPEHU RI &LUFXLWV � ��

7HUPLQDO &DUG ��:LUH $/78 ��

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO ,QFRPLQJ FDOO LV ULQJGRZQ WR &6)

DWWHQGDQW� ZKR IRUZDUGV WKH FDOO WR WKH

FDOOHG VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU �RU &6) DWWHQGDQW� NH\V

QHWZRUN DFFHVV FRGH �& DQG ZDLWV IRU

GLDO WRQH IURP FRPPHUFLDO VZLWFK�

6XEVFULEHU WKHQ NH\V DGGUHVV GLJLWV�

DQG WKH GLJLWV DUH RXWSXOVHG �'3� WR WKH

FRPPHUFLDO VZLWFK� $IWHU DGGUHVV GLJLWV

DUH NH\HG� & PXVW EH NH\HG WR FRPSOHWH

FRQQHFWLRQ�

'61 VXEVFULEHU GLDOV D UHJXODU '61

QXPEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 1RQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� DSSHDUV DV D ��ZLUH�

GLDO�SXOVH VXEVFULEHU ORRS RII WKH

FRPPHUFLDO VZLWFK� 7KH $1�77&���

XVHV ��ZLUH WUXQN JURXS 7\SH �� ,';

��������� �SXOVH��
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',3+$6(
*5283
02'(0

7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

',3+$6(
*5283
02'(0

7('
7('

'7* '7*

6%�����6%�����

',$*5$0

��

��:,5(� ',%76 7581. 6%����� 72 6%�����

Function Frequency
   (Hz)

Transmit Level
(dBm)

Receive Level
 (dBm)  

Multiplexed
Channels

3 Vp-p
Conditioned Diphase

CX-11230 Cable
Max Length 2 Miles

90mV rms  
Conditioned Diphase

CX-11230 Cable

at 32 kbps

4.5
8
9

16
18

144 kbps
256
288
512
576

At 16 kbps

4.5
8
9

16
18

72 kbps
128
144
256
288

Figure E-33.  Four-Wire, DIBTS Trunk (SB-3865 to SB-3865)
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Table E-34.  CSIPG, SB-3865 to SB-3865, DIBTS

6HH 'LDJUDP ��

6ZLWFK 6%����� 6%�����

1XPEHU RI &LUFXLWV ���� �� �� ��� RU �� ���� �� �� ��� RU ��

7HUPLQDO &DUG 'LSKDVH *URXS 0RGHP 'LSKDVH *URXS 0RGHP

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW� DQG ��GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW� DQG VHYHQ GLJLW DGGUHVV� ��

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV ',%76 WUXQN JURXS 7\SH �� ,';

���������� '697 'LUHFW 'LDOLQJ =RQH

UXOHV DSSO\ ZKHQ WDQGHP URXWLQJ

SURYLGHV DFFHVV WR DQ

$1�77&���$�9�� RU $1�77&����

',%76 WUXQN JURXS W\SH �� ,'; ����������

'697 'LUHFW 'LDOLQJ =RQH UXOHV DSSO\

ZKHQ WDQGHP URXWLQJ SURYLGHV DFFHVV WR

DQ $1�77&���$�9�� RU $1�77&����

�� )RU DFFHVV WR WKH $1�77&��� VHULHV &6 RU $1�77&��� FRQIHUHQFH EULGJH DQG WR ��� ��� RU ���GLJLW VXEVFULEHU QXPEHUV� 6%�

����� '697� DQG '197 XVHUV GLDO 3 � ��� 8SRQ UHFHLYLQJ VHFRQG GLDO WRQH IURP WKH $1�77&��� VHULHV &6 RU $1�77&����

UHTXLUHG GLJLWV DUH GLDOHG�
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

6%�����

5&9 35 �(9(1�

7; 35 �2''�

7; 35 �2''�

5&9 35 �(9(1�
6%�����

��:,5(� ',*,7$/� 6,1*/( &+$11(/ ',%76 7581. 6%����� 72 6%�����

',$*5$0

��

Function Frequency Transmit Level 

Single Channel 32/16 kbs 4 km
WF-16 Cable
3Vp-p (+10
percent)

Figure E-34.  Four-Wire Digital, Single-Channel DIBTS Trunk 
(SB-3865 to SB-3865)
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Table E-35.  CSIPG, SB-3865 to SB-3865, Single Channel

6HH 'LDJUDP ��

6ZLWFK 6%����� 6%�����

1XPEHU RI &LUFXLWV 2QH ',%76 WUXQN JURXS ��� WUXQNV� 2QH ',%76 WUXQN JURXS

7HUPLQDO &DUG '/78 '/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW� DQG ��GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW� DQG

��GLJLW DGGUHVV� ��

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV ',%76 WUXQN JURXS 7\SH �� ,';

���������� '697 'LUHFW 'LDOLQJ =RQH

UXOHV DSSO\ ZKHQ WDQGHP URXWLQJ

SURYLGHV DFFHVV WR DQ $1�77&����

',%76 WUXQN JURXS 7\SH �� ,'; ����������

'697 'LUHFW 'LDOLQJ =RQH UXOHV DSSO\

ZKHQ WDQGHP URXWLQJ SURYLGHV DFFHVV WR

DQ $1�77&��� VHULHV &6 RU $1�77&����

�� )RU DFFHVV WR WKH $1�77&��� VHULHV RU $1�77&��� FRQIHUHQFH EULGJH DQG WR ��� ���� RU ���GLJLW VXEVFULEHU QXPEHUV�

6%����� '697 DQG '197 XVHUV GLDO 3 � ��� 8SRQ UHFHLYLQJ VHFRQG GLDO WRQH� UHTXLUHG GLJLWV DUH GLDOHG�
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7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

7; 35 �(9(1�

5&9 35 �2''�

��:,5( '70) &21),50$7,21 7581. 6%����� 72 6%�����

6%����� 5&9 35 �2''�

7; 35 �(9(1�

6%�����

',$*5$0

��

Function Frequency
(Hz)

Transmit Level 
(dBm)

Receive Level 
(dBm)

Seize
Release
Acknowledge

2,250
2,600
2,600

-7
-7
-7

-20 to 0

Restart
DTMF
Dial Tone

 852/1,209
 697-1,633

425

-7
-7
-7

-20 to 0

Busy
Ringback
Preempt

425
425
425

 -14
 -14
 -14

-20 to 0

Receive Level
 (dBm)

Transmit Level 
(dBm)

Seize
Release
Answer

2,250
2,600
2,600

-2 to 0

-7
-7
-7

Restart
DTMF
Dial Tone 

825/1,209
697-1,633

425

-7
-7

  -14 

Busy,         
  Ringback
Preempt

425

425

 -14
 

 -14

NOTE:  All levels shown are for single tones.

Figure E-35.  Four-Wire DTMF Confirmation Trunk 
(SB-3865 to SB-3865)
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Table E-36.  CSIPG, SB-3865 to SB-3865, DTMF

6HH 'LDJUDP ��

6ZLWFK 6%����� 6%�����

1XPEHU RI &LUFXLWV 1RWH � 1RWH �

7HUPLQDO &DUG ��:LUH $/78 ��:LUH $/78

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG VXEVFULEHU� &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\

�3���� GLJLWV� DQG LV FRQQHFWHG ZLWKRXW

RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV GHVLUHG SDUW\

�3 � � � � GLJLWV� DQG LV FRQQHFWHG

ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH 6%����� XVHV $1�77&��� WUXQN JURXS

7\SH ���� 6%������ ,'; ������������

7KH 6%����� XVHV $1�77&���

WUXQN JURXS 7\SH ���� 6%������

,'; ������������

1RWH ��

6%����� 6WDFN

1XPEHU RI

0RGXOHV

$1�77&���

7UXQNV

� �

� �

� ��
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7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

'61

7; 35 �2''�

5&9 35 �(9(1�
6%�����

&$%/(�
&$55,(5

25
5$',2

��:,5( ,17(56:,7&+ 72 '61 287*2,1*� 6)
',$/ 38/6( ,1&20,1*� ���� +] 683(59,6,21 6%����� 72 '61

',$*5$0

��

    Function Frequency
(Hz)

Transmit Level
(dBm)

Receive Level 
(dBm)

On Hook
Release
Seize

2,250
2,600
   -

-20 dBm0
-8 dBm0

  -

MF Signals
Busy Tone
Ring Back

697/1,633
425
425

        -7 dBm0
        -14
        -14

Receive Level 
(dBm)

Transmit Level 
(dBm)

On-Hook
Seize

2,600
  -

-31 to -4.5

-20 dBm0

Release/
  Release
 Acknowledge 

2,600

Dial Pulse
Digits 10 pps

NOTE:  All levels shown are for single tones.

Figure E-36.  Four-Wire SF Dial Pulse or DTMF, 2,600 Hz
Supervised Interswitch Trunk (SB-3865 to DSN)
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Table E-37.  CSIPG, SB-3865 to DSN

6HH 'LDJUDP ��

6ZLWFK 6%����� '61

1XPEHU RI &LUFXLWV 1RWH � ��

7HUPLQDO &DUG $,8 ��

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO ,QFRPLQJ FDOOV ZLWK D SUHFHGHQFH GLJLW DUH

URXWHG DXWRPDWLFDOO\� E\ SUHFHGHQFH� WR

FDOOHG SDUW\� $Q LQFRPLQJ FDOO ZLWK D

SUHFHGHQFH DOHUWLQJ VLJQDO LV URXWHG WR WKH

FDOO�VHUYLFH DWWHQGDQW IRU FRPSOHWLRQ�

&DOO LV URXWHG DXWRPDWLFDOO\ WR FDOOHG SDUW\�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV WKH SUHFHGHQFH� WKHQ

HVFDSH FRGH ��� 6XEVFULEHU WKHQ

UHFHLYHV VHFRQG GLDO WRQH DQG GLDOV WKH

'61 DUHD FRGH DQG WKH VXEVFULEHU

DGGUHVV �SUHFHGHQFH LV RSWLRQDO��

'61 VXEVFULEHU GLDOV D UHJXODU '61

QXPEHU�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3 	 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV '61 $FFHVV OLQH RSWLRQV�

� ,1,' 3%;

� 31,' 3%;

6%����� QHWZRUN LV VWDQG�DORQH ZLWKRXW

DFFHVV WR DQ $1�77&��� RU $1�77&���

VHULHV� 7KH 6%����� XVHV '61 WUXQN

JURXS 7\SH �� ,'; ����������

6%����� PXVW EH LQ 7\SH ,,� (PHUJHQF\

PRGH LI QRW FRQQHFWHG WR &36 �$1�77&�

�� RU $1�77&��� VHULHV��

1RWH ��

6%����� 6WDFN

1XPEHU RI

0RGXOHV

'61

7UXQNV

� �

� �

� ��
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7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

��:,5(� GF &/2685(� ',$/ 38/6(

',$*5$0

��

6%������$ 72 &200(5&,$/
6:,7&+ /223

&200(5&,$/

6:,7&+ /223
7;� 5&97;� 5&9

6%������$

Function Frequency Transmit Level Receive Level 

Seizure
Dial Pulse

Busy

dc closure
10 pps

500

dc closure
-14 +6/-3

 1 /

Receive Level Transmit Level

Ring
Dial Tone

16 to 25
500

12 90 Vrms
1/

 1 /  Values determined by commercial switch.

Figure E-37.  Two-Wire dc Closure, Dial-Pulse Trunk
(SB-3614/A to Commercial Loop)
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Table E-38.  CSIPG, SB-3614/A to Commercial Switch Loop

6HH 'LDJUDP ��

6ZLWFK 6%������$ &RPPHUFLDO

1XPEHU RI &LUFXLWV �� ��

7HUPLQDO &DUG 7\SH 9 ��

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV ULQJGRZQ WR &6) DWWHQGDQW� ZKR IRUZDUGV WKH

FDOO WR WKH FDOOHG VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU �RU &6) DWWHQGDQW� NH\V QHWZRUN DFFHVV

FRGH �& DQG ZDLWV IRU GLDO WRQH IURP FRPPHUFLDO

VZLWFK� 6XEVFULEHU WKHQ NH\V DGGUHVV GLJLWV� DQG

WKH GLJLWV DUH RXWSXOVHG �'3� WR WKH FRPPHUFLDO

VZLWFK� $IWHU DGGUHVV GLJLWV DUH NH\HG� & LV NH\HG WR

FRPSOHWH WKH FRQQHFWLRQ�

6XEVFULEHU GLDOV D UHJXODU QXPEHU

ZKLFK LV WKH &6) DWWHQGDQW� 7KH

GHVLUHG 6%������$ VZLWFK VXEVFULEHU

QXPEHU PXVW WKHQ EH JLYHQ RUDOO\ WR

WKH &6) DWWHQGDQW� WR VHW XS WKH

FRQQHFWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 1RQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH 6%������$ DSSHDUV DV D

��ZLUH� GLDO�SXOVH VXEVFULEHU ORRS RII WKH FRPPHUFLDO

VZLWFK�
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',3+$6(

*5283

02'(0

',$*5$0

7'6*07(' '7*

$1�77&���
$1�77&��� 6(5,(6

��

$1�77&��� 72 $1�77&��� 6(5,(6��:,5(� ',*,7$/ 7'0 7581.

7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

7('
'7*

Function  Group Bit Rates     Transmit Level  
 

   Receive Level    

Multiplexed
Channels

3 Vp-p
Conditioned Diphase

CX-11230 Cable
Max Length 1 Mile

90 rms
Conditioned Diphase

CX-11230 Cable

At 16 kbps

8
9

16

128 kbps
144
256

18
32
36
64
72

288
512
576
1.024 Mbps
1.152

Figure E-38.  Four-Wire Digital Common-Channel Signaling
Trunk (AN/TTC-46 to AN/TTC-39 Series)
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Table E-39.  CSIPG, AN/TTC-46 to AN/TTC-39 Series 

6HH 'LDJUDP ��

6ZLWFK $1�77&��� $1�77&��� 6HULHV

1XPEHU RI &LUFXLWV �� �� ��� ��� ��� ��� ��� RU �� �� �� ��� ��� ��� ��� ��� RU ���

7HUPLQDO &DUG 7'6*0 *URXS 0RGHP

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH FDOOHG

VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV FRQQHFWHG

ZLWKRXW RSHUDWRU LQWHUYHQWLRQ� 6XEVFULEHU GLDOV

SUHFHGHQFH GLJLW� VSHFLDO�IHDWXUH GLJLW �LI

QHHGHG�� WUXQN DFFHVV GLJLW �LI UHTXLUHG�� DQG ��

RU ���GLJLW DGGUHVV�

6XEVFULEHU GLDOV GHVLUHG SDUW\ DQG LV

FRQQHFWHG ZLWKRXW RSHUDWRU LQWHUYHQWLRQ�

6XEVFULEHU GLDOV SUHFHGHQFH GLJLW�

VSHFLDO�IHDWXUH GLJLW �LI QHHGHG�� WUXQN

DFFHVV GLJLW �LI UHTXLUHG� DQG �� RU ���

GLJLW DGGUHVV�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 � OHYHOV � )2� )� ,� 3� DQG 5

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KHUH DUH �� 76%V SHU 77&���' DQG � SHU $1�77&����

7\SH � 06) FDQ EH XVHG�

0D[LPXP QXPEHU RI 7('V� $1�77&��� VHULHV� ��� $1�77&���� ��

8VH 0RGXOR � RU � IRU '7*V�

7KH $1�77&���' DQG $1�77&��� QRUPDOO\ RSHUDWH DW D EDVLF ���NESV UDWH�

8VH WHUPLQDO 7\SH ���
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7(&+

&21752/6 $1'

75$160,66,21

(48,30(17

',$*5$0',$*5$0

$1�77&���

��

0)/78

&200(5&,$/

6:,7&+

)285�:,5(

/223

7; 35 �(9(1�

5&9 35 �2''�

7; 35

5&9 35

$1�77&��� 72 &200(5&,$/
6:,7&+ ��:,5( /223��:,5(� 6)� ',$/ 38/6( 7581.

Function Frequency
(Hz)

Transmit Level 
(dBm)

Receive Level 
(dBm)

Idle
On Hook
Seizure
Dial Pulse
Busy

2,600
2,600

0
2,600 @ 10 pps

425

-22
-10

Remove Sig.
-10 @ No Sig.

-14

1/

Receive Level 
(dBm)

Transmit Level 
(dBm)

Idle
Seize

2,600
No Signal

-31 to -13 1 /

1/   Values are determined by commercial switch.
       

Figure E-39.  Four-Wire, SF Dial Pulse Trunk
(AN/TTC-46 to Commercial Switch)
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Table E-40.  CSIPG, AN/TTC-46 to Commercial Switch Loop

6HH 'LDJUDP ��

6ZLWFK $1�77&��� &RPPHUFLDO

1XPEHU RI &LUFXLWV � ��

7HUPLQDO &DUG 0)/78 �� ��

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV ULQJGRZQ WR &6) DWWHQGDQW� ZKR IRUZDUGV WKH

FDOO WR WKH FDOOHG VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU �RU &6) DWWHQGDQW� NH\V QHWZRUN DFFHVV

FRGH �& DQG ZDLWV IRU GLDO WRQH IURP FRPPHUFLDO

VZLWFK� 6XEVFULEHU WKHQ NH\V DGGUHVV GLJLWV� DQG

WKH GLJLWV DUH RXWSXOVHG �'3� WR WKH FRPPHUFLDO

VZLWFK� $IWHU DGGUHVV GLJLWV DUH NH\HG� & LV NH\HG

WR FRPSOHWH WKH FRQQHFWLRQ�

6XEVFULEHU GLDOV D UHJXODU QXPEHU�

ZKLFK LV WKH &6) DWWHQGDQW� 7KH

GHVLUHG $1�77&��� VZLWFK

VXEVFULEHU QXPEHU PXVW WKHQ EH

JLYHQ RUDOO\ WR WKH &6) DWWHQGDQW� WR

VHW XS WKH FRQQHFWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 1RQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&��� DSSHDUV DV D ��ZLUH� VLQJOH

IUHTXHQF\� GLDO�SXOVH VXEVFULEHU ORRS RII WKH

FRPPHUFLDO VZLWFK�

8VH WHUPLQDO 7\SH ���

�� 2U 1:/78 DQG 6) DGDSWHU FRPELQDWLRQ GHSHQGHQW RQ WKH RSWLRQ \HDU RI VZLWFK�
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7(&+
&21752/6 $1'
75$160,66,21
(48,30(17

��:,5(� GF &/2685(� ',$/ 38/6(

',$*5$0

��

$1�77&������ 72 &200(5&,$/
6:,7&+ /223

$1�77&������
&200(5&,$/

6:,7&+ /223
7;� 5&97;� 5&9

Function Frequency Transmit Level Receive Level
 (dBm)

Seizure
Dial Pulse
Busy

dc closure
10 pps

425

dc closure
-14

1/

Receive Level Transmit Level

Ring
Dial Tone

17 to 33
1/

25 to
150 Vrms

90 Vrms
1/

NOTE:  All levels shown are for single tones.

1/  Values determined by commercial switch.

Figure E-40.  Two-Wire dc Closure, Dial-Pulse Trunk
(AN/TTC-46/48 to Commercial Switch)
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Table E-41.  CSIPG, AN/TTC-46/48 to Commercial Switch Loop

6HH 'LDJUDP ��

6ZLWFK $1�77&������ &RPPHUFLDO

1XPEHU RI &LUFXLWV � ��

7HUPLQDO &DUG $1�77&���� 7&/78 ��

$1�77&���� 7\SH 9

��

6SHFLDO $GDSWHUV �� ��

,QFRPLQJ &DOO &DOO LV ULQJGRZQ WR &6) DWWHQGDQW� ZKR IRUZDUGV WKH

FDOO WR WKH FDOOHG VXEVFULEHU�

&DOO LV URXWHG DXWRPDWLFDOO\ WR WKH

FDOOHG VXEVFULEHU�

2XWJRLQJ &DOO 6XEVFULEHU �RU &6) DWWHQGDQW� NH\V QHWZRUN DFFHVV

FRGH �& DQG ZDLWV IRU GLDO WRQH IURP FRPPHUFLDO

VZLWFK� 6XEVFULEHU WKHQ NH\V DGGUHVV GLJLWV� DQG

WKH GLJLWV DUH RXWSXOVHG �'3� WR WKH FRPPHUFLDO

VZLWFK� $IWHU DGGUHVV GLJLWV DUH NH\HG� & LV NH\HG WR

FRPSOHWH WKH FRQQHFWLRQ�

6XEVFULEHU GLDOV D UHJXODU QXPEHU

ZKLFK LV WKH &6) DWWHQGDQW� 7KH

GHVLUHG $1�77&������ VZLWFK

VXEVFULEHU QXPEHU PXVW WKHQ EH

JLYHQ RUDOO\ WR WKH &6) DWWHQGDQW� WR

VHW XS WKH FRQQHFWLRQ�

3UHFHGHQFH�3UHHPSWLRQ � OHYHOV � )2� )� ,� 3� DQG 5 1RQH

5HVWULFWLRQV�6SHFLDO ,QVWUXFWLRQV 7KH $1�77&������ DSSHDUV DV D ��ZLUH� GLDO�SXOVH
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Figure E-41.  Four-Wire DIBTS Trunk (AN/TTC-39 Series 
to AN/TTC-48)
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APPENDIX F

DEPLOYABLE RED SWITCH

Introduction .  This appendix provides information on the
Deployable Red Switch (DRS).  The appendix is divided into
three annexes.  Annex A describes the DRS.  Annex B is a DRS
interface planning guide.  Annex C describes an interface
using the AN/FCC-100(V)7.
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ANNEX A TO APPENDIX F

INTRODUCTION

1.  Deployable Red Switch (DRS) Description

a.  Introduction .  The Defense Red Switch Network (DRSN)
(Figure F-1) is comprised of government-owned Red switching
systems, multichannel ISTs, and the Red Switch Network
Operations Center (RSNOC).  The network includes more than
40 Red switching systems operated by the Services and other
government agencies.  The DRSN is an integral part of the
near-term architecture for the DISN.  It supports secure
conferencing requirements not supported by STU-IIIs.  The
DRSN serves command and control secure voice users located
within a physically securable (RED) enclave.  It uses secure
ISTs to provide secure communications capability among the
secure enclaves.

b.  Red Switch Configuration .  The DRS consists of the
following major items.

(1)  Digital Small Switch (DSS-1) .  The DSS-1
consists of a control and matrix unit (CMU) that provides
redundant processor and matrix switching.

(2)  Trunk Interface Multiplexer (TIM-1) .  The TIM-1
is a card cage assembly that provides interface capability
for a variety of cryptographic equipment assets and other
special devices.  The TIM-1 interfaces to the DSS-1 by means
of an ESI proprietary limited bandwidth T1 (LBT1) digital
link operating at 1.344 Mbps.  The LBT1 provides up to 20
digital switch channels and utilizes X.25 packet signaling
protocol to ensure message integrity through error detection
and correction.

(3)  D4 Channel Bank .  The D4 channel bank provides
an interface capability to a deployed tactical (TRI-TAC or
MSE) communications network.  The channel bank interfaces
with the DSS-1 by means of a standard 1.544 Mbps T1 signal. 
The ADNX breaks down the T1 format to individual E&M
circuits.  It is then sent to the tellab cards that change
it from E&M to SF.  The LTU is populated with MFLTU cards
which does the handshaking with the SF tellab cards.  The
LTU and one KG-194 is remoted with the Red switch and is
used to encrypt the group to the switch.
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(4)  Integrated Digital Network Exchange (IDNX)
Micro-20 Multiplexer .  The IDNX multiplexer allows the DRS
to connect into the DRSN at a fractional T1 rate.  The IDNX
accepts a standard T1 from the CMU and provides voice
compression.  The IDNX maps the compressed group to a KG-194
TED and then to a modem.  The IDNX may also provide the CD 1

interface to pass this fractional T1 signal over military
satellite systems.  KG-84As provide encryption for this
link.  

(5)  Dual Trunk Adapters (DTA) .  The DTA provides
two switch-to-switch trunk channels.  For switch-to-switch
operation, a DTA is installed at both switch locations. 
KG-84As provide encryption for this link.  For switch-to-
phone operation, a DTA is installed at a switch end and a
dual phone adapter (DPA) is installed at the remote phone
location.  KG-84As provide encryption for this link.

(6)  Dual Phone Adapters (DPA) .  The DPA provides
the capability to remote two telephones out of the PDS or
over some transmission media.  The DPA can be extended
locally up to 6,000 feet using modems.

(7)  STU-III/R .  The STU-III/R is a remote-
controllable secure voice/data terminal that provides the
necessary interfaces and capabilities for Red switch/enclave
applications, conferencing bridges, and BLACK digital
networking.

(8)  Digital Phone Multiplexer (DPM) .  The DPM-1 is
a microprocessor-based device that extends SDS-1 subscriber
services for up to 16 SDS-1 product line telephones.

c.  DRS Connectivity Requirements

(1)  DRSN .  Connectivity to the DRSN may be
accomplished at the channel level or as a fractional T1
rate.  Typically, the DRS will connect back to two DRSN
switches providing redundancy.  Figure F-2 shows an example
of single channel connectivity to two DRSN switches. 
Figure F-3 shows an example of connectivity into the DRSN by
way of a fractional T1 rate.

(2)  Tactical Network .  The DRS will connect to
deployed tactical communications assets at the channel
level.  Only DSVTs will be allowed to place calls to the DRS
and into the DRSN at the SECRET level.  Figure F-4 shows the
connectivity to a deployed AN/TTC-39A(V)3.  An LKG is seized
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and held to encrypt the traffic to the DSVT.  The
AN/TTC-39A(V)3 provides a DTG to an LTU at the DRS.  A TED
provides security for this group.

(3)  Telephone Connectivity .   Integrated Services
Telephones (IST) provide service to loop subscribers.  The
IST is a 40-line key telephone that can operate with both a
RED and BLACK switch by virtue of a built-in isolator.

(a)  Local Loop Within the PDS .  A local
telephone that is located within the same PDS as the DRS,
and in which the entire wireline path is located within the
PDS as the DRS, is not encrypted.  The summing telephone
interface (STI) card in the DSS-1 is used to terminate the
instrument.

(b)  Local Loop Outside the PDS .  A local
telephone that is not located within the same PDS as the
DRS, or in which the entire wireline path is not located
within the same PDS as the DRS, is encrypted using a KG-84A. 
A DTA is used at the switch location to change the data
format from the ESI proprietary format to an RS-422 format
which the KG-84A accepts.  At the subscriber end, a KG-84A
is used to decrypt the information and a DPA is used to
convert the RS-422 output of the KG-84A to ESI proprietary
format for the phone.  This equipment string allows remoting
of two ISTs, see Figure F-5.

(c)  Long Local Loop .  A long local telephone
is remoted by means of some transmission means to a distant
site.  This interface is handled like the local loop outside
the PDS.

2.  RED ISTs .   Figure F-6 depicts the end-to-end
connectivity of the RED ISTs between the AN/TTC-39A(V)1 at
USCENTCOM Forward and the DRS at USCENTCOM Rear during
Operations DESERT SHIELD and DESERT STORM.  Multiple rate
voice cards (MRVC) were installed in the AN/TTC-39A(V)1 at
USCENTCOM Forward and used for A/D conversion, signaling and
supervision, and multiplexing.  The ISTs were encrypted by a
KG-84A also located in the AN/TTC-39A(V)1.  The 32 kbps
conditioned diphase output of the KG-84A was inputted to a
LRM in an AN/TSC-85B GMF assemblage.  The AN/TTC-39A(V)1 to 
MRVC interfaces were 4-wire, using 2,600 Hz SF wink-start
supervision and MF signaling.  At the USCENTCOM Rear, the
DSS-1 interfaced to MRVCs via 6-wire trunks utilizing E&M
supervision and MF signaling.  The KG-84A and GMF
arrangements were mirror images of the Forward end.
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3.  Multiple Rate Voice Card

a.  The MRVC is a single card vocoder-multiplexer-echo
canceler that operates off a nominal 48 Vdc source.

b.  The MRVC provides multiple rate digital voice
compression from 2.4 to 64 kbps.  The rates are
automatically selected to track changes in the aggregate
clock rate.  Any of the following A/D voice algorithms are
used, depending on the voice compression rate.

(1)  Mu (µ)-law pulse code modulation (PCM).

(2)  Adaptive differential PCM (ADPCM).

(3)  Residual excited linear modulation (RELP).

(4)  Linear predictive coding (LPC).

c.  A zero-overhead two-channel multiplexer allows the
multiplexing of voice and data concurrently with no overhead
bandwidth or framing information from the transmission
equipment.  The MRVC user exercises complete control over
bandwidth allocation of the composite aggregate data stream
(voice or data). 
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ANNEX B TO APPENDIX F

DRS INTERFACE PLANNING GUIDE

1.  Introduction .  The following information describes the
physical connections necessary for telephone trunks between
a DRS and a forward-deployed AN/TTC-39(V).  For the purposes
of the following discussion, USCENTCOM is used in the
example.  The interface is 6-wire, analog with E&M
supervision an MF signaling at the DRS.  At the AN/TTC-39A
the interface is 4-wire, analog, SF supervision, and MF
nonconfirmation signaling.  MRVC cards are used at both the
DRS and AN/TTC-39A to provide signaling conversion.

2.  Supervision and Signaling Description

a.  Idle State .  In an idle condition, the following
applies:

(1)  DRS Side

(a)  M-Lead :  0 volts.

(b)  E-Lead :  -48 volts from the DRS.

(2)  AN/TTC-39A Side

(a)  TX Pair .  2,600 Hz @ -20 dB from the
MFLTU. 

(b)  RX Pair :  2,600 Hz @ -20 dB from the
AN/TTC-39A MRVC.

b.  Call Setup (Seize)

(1)  USCENTCOM Initiates Call .  The DRS initiates a
call by sending -48V on the M-lead to the USCENTCOM MRVC. 
Upon sensing the voltage on the M-lead, the USCENTCOM MRVC
sends a digital codeword (seize) to the AN/TTC-39A MRVC. 
Upon receipt of the codeword, the AN/TTC-39A MRVC removes
the 2,600 Hz from its transmit pair.  The AN/TTC-39A
prepares to receive digits and returns a "wink start" signal
to the MRVC by sending an off-hook command (absence of SF)
for 200 ms (± 20%), then sending on-hook (2,600 Hz).  The
AN/TTC-39A MRVC sends a seize acknowledge codeword back to
the USCENTCOM MRVC.  Upon receipt of this codeword, the
UCSCENTCOM MRVC sends -48 V on the E-lead to ground and the
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DRS begins to send digits in the following sequence: 
KP P X NYX NNXXXXX ST .  (See Table F-1). 

Table F-1.  AN/TTC-39A(V) Digits

Digit Definition

KP Key Pulse:  Indicates start of signaling

P Precedence (FO, F, I, P, R)

X Transmission Media
  0 = Voice Call, Digital Transmission   
      Preferred
  1 = Data Call, analog Transmission     
      Media Required

NYX Area Code:    N = 2-9
              Y = 0, 1
              X = 0-9

NNX Office Code:  N = 2-9
              X = 0-9

XXXX Directory Number: X = 0-9

ST Indicates the end of digits

(2)  AN/TTC-39A Initiates Call .  The AN/TTC-39A
determines that it must route the call by way of a RED IST
and seizes a trunk by sending that trunk a seize (absence of
SF) to the AN/TTC-39A MRVC.   When the AN/TTC-39A MRVC
detects the absence of SF, it sends a receipt of this
codeword to the USCENTCOM MRVC.  Upon receipt of this
codeword, the USCENTCOM MRVC grounds the E-lead, thereby,
sending the -48V on the M-lead (seize acknowledge).  Then
the USCENTCOM MRVC sees the -48V on the M-lead, it generates
a digital codeword to the AN/TTC-39A MRVC.  When the AN/TTC-
39A receives the "wink start," it sends MF digits to the DRS
IST in the form:  KP P X NYX NNXXXXX ST .

c.  Call Release

(1)  USCENTCOM Releases the Call .  Upon call
completion, the DRS will stop sending the -48V on the
M-lead.  When the USCENTCOM MRVC senses this condition, it
sends a disconnect codeword to the AN/TTC-39A MRVC.  Upon
receipt of this codeword, the AN/TTC-39A MRVC sends a
release (2,600 Hz @ -8 dB) to the AN/TTC-39A.  The
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AN/TTC-39A breaks down the connection and sends 2,600 Hz to
the AN/TTC-39A MRVC.  The AN/TTC-39A MRVC sends an
acknowledge codeword to the USCENTCOM MRVC.  The USCENTCOM
MRVC, upon receipt of this codeword, disconnects the -48V to
return, which restores the circuit to an idle condition.

(2)  AN/TTC-39A Releases Call .  The AN/TTC-39A
releases the call by sending 2,600 Hz to the AN/TTC-39A
MRVC, which in turn sends a release codeword to the
USCENTCOM MRVC.  

3.  Hardware Requirements for the DRS IST Interface

a.  Interface Cable Between the DRS and the USCENTCOM
MRVC (Low or High) (Telephony Port) .  See Table F-2.

Table F-2.  DRS Cable Interface

Telephony Port
DB-15 (Male)

Connected to: Description

 4 Transmit Patch Cord Tip Audio Transmit

 5 Receive Patch Cord Tip Audio Receive

 7 "E" Patch Cord Tip E-Lead

 8 "M" Patch Cord Tip M-Lead

12 Transmit Patch Cord
Ring

Audio Transmit

13 Receive Patch Cord Ring Audio Receive

14 "E" Patch Cord Ring Station Ground

15 "M" Patch Cord Ring Station Battery
  

b.  Interface Cable Between the AN/TTC-39A and
AN/TTC-39A MRVC (Low or High) (Telephony Port) .  See
Table F-3.
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Table F-3.  Interface Cable AN/TTC-39A and AN/TTC-39A MRVC

Telephony Port
DB-15 (Male)

Connected to: Description

 4 Transmit Patch Cord Tip

 5 Receive Patch Cord Tip

12 Transmit Patch Cord
Ring

13 Receive Patch Cord Ring

c.  Interface Cable Between the Lower MRVC (Aggregate
Port) and the Upper MRVC (Data Port) (USCENTCOM or
AN/TTC-39A) .  See Table F-4.

 Table F-4.  Interface Cable Lower MRVC (Aggregate Port) and
Upper MRVC (Data Port)

Data Port (Upper)
DB-25 (Male)

System Port (Lower)
DB-15 (Female) 

Description

 2 2

 3 3

 7 25, 14, 18, and 16
Jumpered

15 24

17 17

d.  Interface Cable Between the Lower MRVC (System Port)
and the Upper MRVC (System Port) (USCENTCOM or AN/TTC-39A) . 
See Table F-5. 

e.  Interface Cable Between the Upper MRVC (USCENTCOM or
AN/TTC-39A) and the Red Switch .  See Table F-6.

f.  Interface Cable Between the (BLACK Side) and the
AN/TTC-39A or USCENTCOM Patch Panel .  See Table F-7.
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g.  KG-84A Setup  

(1)  Internal Strapping .  See Figure F-7.

Table F-5.  Lower MRVC and AN/TTC-39A Interface Cable

System Port
DB-15 (Female)

System Port (Lower)
DB-15 (Female)

Description

3 5

7 14

11 9

12 5

Table F-6.  Upper MRVC and Interface Cable

RED Connector DB-25 (Female) Description

 1 7 & 1

 6 16

 7  3

15 25

16 24

17 14

18  2

20 18

21 17

29 and 38
Connected
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Table F-7.  AN/TTC-39A and Patch Interface Cable

BLACK Connector Terminal Strip Description

4 1 Wire Line Transmit

5 2 Wire Line Transmit
Return

7 3 Wire Line Receive

8 4 Wire Line Receive Return

12 3 Receive Data

13 4 Receive Data Return

14 1 Transmit Data

15 2 Transmit Data Return

27, 51, and 52
Connected

(2)  Front Panel Settings .  See Figure F-8.

(a)  Clock .  Set at 2 = Slave.

(b)  Data Mode .  Set at 3 = DP. Cond
(Conditioned diphase).

(c)  Data Rate   

1.  RX.  Set at 6B.

2.  TX.  Set at 6B.

(d)  Step Pulse Interval .  Set at 1 = Off.

(e)  TTY Mode .  Set at 1 = Automatic.

(f)  INTFC .  Set at 3 = CA-CB.

(g)  Data Length .  Set at Sync  Synchronous.

(h)  SYNC Mode .  Set at 5 = OP2.
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Figure F-8.  KG-84A Front Panel Settings 
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(i)  COMM Mode .  Set at 1 = DX (duplex).

(j)  X-Var .  Set at 1.

(k)  STBY Mode .  Set at OPR.

h.  MRVC Programming

(1)  General .  The MRVC cards are used to convert
the 6-wire E&M signaling that the DRS uses to produce a
digital signal suitable for transmission and then convert
the digital signal back to a 4-wire SF signal suitable for
interface with the AN/TTC-39A.  The MRVC cards and the
KG-84As used to secure trunks must be kept at the switches
to ensure the security of the trunk.

(2)  AN/TTC-39A Programming

(a)  Lower MRVC Programming .  This MRVC takes a
single Red Switch IST from the AN/TTC-39A and converts it
from 4-wire to RS-232, see Figure F-9.

(b)  Upper MRVC Programming .  This MRVC takes a
single Red Switch IST from the AN/TTC-39A, converts it from
4-wire SF into RS-232, and combines it with the output of
the lower MRVC to produce a 32 kbps/RS-232 output, see
Figure F-10.

(3)  DRS MRVC Programming

(a)  Lower MRVC Programming .  This MRVC takes a
single Red Switch IST from the DRS and converts it from 6-
wire into RS-232, see Figure F-11.

(b)  Upper MRVC Programming .  This MRVC takes a
single Red Switch IST from the DRS and converts it from 6-
wire into RS-232 and combines it with the output of the
lower MRVC to produce a 32 kbps/RS-232 output, see
Figure F-12.

4.  AN/TTC-39A Interface and Programming .  (See Appendix D
for details on the planning commands and worksheets.)

a.  MFLTU .  Terminate the DRS trunks on an MFLTU (2
circuits per card).
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Figure F-9.  MRVC Programming, AN/TTC-39A Lower MRVC

0024

0048

0080

0096

01600120

0126 0192

0240

0320

0384

0480 0012

0024

0048

0072

0096

003

87 87 EVENOFF OD

CHAR STOP PAR

SYNCOFF ASYN

MODE

DATA

SYNC ASYN

RATE

RATE

TEL

MODEEC FXOFXS

ON FXOFXS

TLP

4 W

TXIN ROUT

TLP

TXIN ROUT

SGNL

E/M SF

TLP

TXIN

-10 -20

4 W

AGGR

LVL TXCK

R423R422 R232 EXT RRX

MRVC

 MONEXEC PARMCTRL

VxxxAxxx Dxxx BIT RESET
VER

VOIC CRTL

RSTR

CURR

CONF

DIAGLLOP CBER

DATAAGGR TEL
SAVE

DFLT PER

1 1



CJCSM 6231.02A
1 August 1998

Annex B
Appendix FF-B-11

Figure F-10.  MRVC Programming, AN/TTC-39A Upper MRVC
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Figure F-11.  MRVC Programming, Red Switch Lower MRVC
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Figure F-12.  MRVC Programming, Red Switch Upper MRVC
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b.  Assign Trunk Group Cluster

(1)  Action .  Enter A = Add for a new TGC.

(2)  Trunk Group Cluster Number .  Enter 1-127 from
OPORD.

(3)  Type of TGC .  Enter O = Other.

(4)  Spill Foward .  Enter Y = Yes.

(5)  Destination NYX .  Enter 800.

(6)  Zone Restriction .  Enter 0.

(7)  Access Trunk Group .  Enter Y = Yes if only one
route into the Red Switch.

(8)  Traffic Limitations .  Enter Y = Yes or N = No.

(9)  Flash, Immediate, Priority, and Routine .  Entry
only if Traffic Limitations is set to Y.

c.  Assign Terminal Service (ATS)

(1)  Action .  Enter A = Add.

(2)  Terminal Address .  Enter XX-XX of first channel
in TGC.

(3)  Terminal Type .  Enter 36.

(4)  TGC Number .  Enter TGC number defined in ATG.

(5)  Path Delay .  Enter 0.

(6)  Satellite Trunk .  Enter Y = Yes or N = No.

(7)  In/Out of Service .  Enter I = In.

(8)  Adapter Number .  Enter 1-36.

(9)  Dedicated Echo Suppressor .  Enter 0.

(10)  Transmission Type .  Enter AS = Analog Secure.

d.  AVL



CJCSM 6231.02A
1 August 1998

Annex B
Appendix FF-B-15

(1)  Mode .  Enter A = Add.

(2)  COMSEC ID .  Enter 2-10.

(3)  Dir No .  Enter 800.

(4)  Type .  Enter AIRV.

e.  ANY

(1)  Mode .  Enter A.

(2)  NYX Code .  Enter 812.

(3)  Home/Foreign Classmark .  Enter F = Foreign.

(4)  TGC Number .  Enter TGC number of Red Switch
ISTs. 
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ANNEX C TO APPENDIX F

TACTICAL SWITCH TO DEFENSE RED SWITCH NETWORK
VIA AN/FCC-100(V)7 ADPCM CARD

1.  Background .  During the recent Deployed Internetworking
Test (DIT) conducted by the Joint Interoperability Test
Command (JITC), tests were conducted on the interface
between a tactical switch and a Defense Red Switch Network
(DRSN) switch via AN/FCC-100(V)7s using Adaptive Differen-
tial Pulse Code Modulation (ADPCM) cards.  This annex
provides an overview of the ADPCM algorithm, diagrams the
test configuration, lists equipment settings and strapping
options, provides cabling information, and discusses test
methodology and results.

2.  ADPCM Overview .  ADPCM encompasses a family of speech
compression and decompression algorithms.  As opposed to
Pulse Code Modulation (PCM), which quantizes speech signals
directly, the ADPCM algorithm quantizes the difference
between the speech signal and a prediction that has been
made of the speech signal.  If the prediction is accurate
then the difference between the real and predicted speech
samples will have a lower variance than the real speech
samples, and will be accurately quantized with fewer bits
than would be otherwise needed.  The "adaptive" portion of
ADPCM refers to the action of the circuit components in
adapting to the changing statistics of the prediction
residual, resulting in greater accuracy.  The ADPCM module
available for the AN/FCC-100(V)7 uses 32 kbps ADPCM
techniques, converting 64 kbps A- or µ-law PCM channels to
32 kpbs and vice-versa.  The ADPCM process generates 4-bit
words; therefore, 16 specific bit patterns are generated. 
Figure F-13 is a simplified block diagram of the ADPCM
process at the transmitting end.

3.  Test Configuration

a.  The end-to-end test configuration is depicted in 
Figure F-14.  A Tellabs 6047A 4-wire single frequency (SF)
to E&M converter was between the DRSN switch and the
AN/FCC-100(V)7.  This unit provides, in addition to bi-
directional signal conversion, impedance matching, level
control, and amplitude equalization.  The 6047A converted
the E&M signaling on the DRSN switch interface to SF
signaling on the AN/FCC-100(V)7 interface.
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Figure F-13.  Block Diagram of ADPCM Process

b.  The ADPCM card utilized port 5 of the
AN/FCC-100(V)7.  Each ADPCM module is capable of handling
two ADPCM voice channels.  Although the ADPCM encoding is at
32 kbps, the aggregate bandwidth of the module is 64 kbps
even if one channel is not utilized.  The ADPCM module may
be placed into any desired port slot in the AN/FCC-100(V)7
chassis.

4.  Detailed Connectivity .  Figures F-15 and F-16
illustrates the cable connectivity between the DRSN switch
and the Tellabs 6047A, and between the 6047A and the
AN/FCC-100(V)7.  Figures F-17 and F-18 show the back-to-back
cable connectivity between the two AN/FCC-100(V)7s, and
between the AN/FCC-100(V)7 and the AN/TTC-39D.

5.  Equipment Configurations .  Figure F-19 shows the switch
settings used for the Tellabs 6047A, for Type I/III E&M
operation.  The ADPCM card settings are shown in Table F-8.

6.  Test Procedures and Results

a.  Testing of the interface consisted of making ten
call attempts in each direction (DRSN subscriber to tactical
subscriber and tactical subscriber to DRSN subscriber).  
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Figure F-15.  DRSN Switch to Tellabs Cable Connectivity
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Figure F-16.  Tellabs to AN/FCC-100 (V)7 Cable Connectivity



C
JC

S
M

 6
2

3
1

.0
2

A
1

 A
u

g
u

st 1
9

9
8

A
n

n
e

x C
A

p
p

e
n

d
ix F

F
-C

-6

Figure F-17.  AN/FCC-100(V) Back-To-Back Connectivity
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Figure F-18.  AN/FCC-100(V) to AN/TTC-39D Cable Connectivity
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Figure F-19.  Tellabs 6047A Switch Locations and Settings for Type I/III
E&M Operation
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Each call was held long enough to confirm full-duplex voice
connectivity.  Thirty seconds were allowed between release
of a connected call and establishment of the next call.

b.  Preemption calls were attempted a total of 16 times
in each direction.  Each of the four preemption types below
was attempted four times in each direction.

(1)  Preemption for re-use, answered

(2)  Preemption for re-use, unanswered

(3)  Preemption not for re-use, answered

(4)  Preemption not for re-use, unanswered

c.  Tables F-9 through F-12 below provide call attempt,
completion, and preemption results.  In all areas tested,
the ADPCM card provided an interoperable voice interface
between the DRSN switch and the tactical circuit switch
network.

Table F-8.  ADPCM Settings and Descriptions

SETTING DESCRIPTION

ADPCM Sets the port ADPCM.  Both TX
and RX are 4-wire VF analog
signals with a 300 to 3000 Hz
bandwidth.  The port converts
the analog signal to a
synchronous digital signal for
transmission

Equirate Sets the ADPCM port TX and RX
rates to the same rate

64k per card Card operates only at 64 kbps

0/0 DB Sets the nominal TX and RX
levels to 0dBm in and 0dBm out

DIS-SIG Disables the ADPCM port E&M
signaling
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Table F-9.  Call Success Rate

CALLS
ATTEMPTED

CALLS
COMPLETED

PERCENTAGE
COMPLETED

Red Switch to AN/TTC-39D 10 10 100%

AN/TTC-39D to Red Switch 10 10 100%

Table F-10.  Voice Quality Rating

EXCELLENT GOOD FAIR POOR UNUSABLE

Red Switch to
AN/TTC-39D

10

AN/TTC-39D to Red
Switch

10

Table F-11.  Call Release Rate

CALLS
COMPLETED

CALLS
COMPLETED

PERCENTAGE
RELEASED

Red Switch to
An/TCC-39D

10 10 100%

AN/TTC-39D to Red
Switch

10 10 100%

Table F-12.  Preemption Success Rate

PREEMPTIONS
ATTEMPTED

PREEMPTIONS
COMPLETED

PERCENTAGE
COMPLETED

Red Switch to
AN/TCC-39D

16 16 100%

AN/TTC-39 to Red
Switch

16 16 100%
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APPENDIX G

SECURE TELEPHONE TERMINALS INTERCONNECTION

1.  Introduction .  This appendix summarizes information for
the interconnection of the STU-III and STSVT (MMT) with the
AN/TTC-39 series of tactical circuit switches.  The informa-
tion is based on the tests conducted by Air Force communica-
tions units in 1990 and 1991.  Additional information on the
STU-III and STSVT can be found in Appendix C.

2.  STU-III Capabilities and Limitations via Multiple CVSD
Conversions .  This test was conducted by the 5th Combat
Communications Group.  The primary purpose of the test was
to determine if 16 kbps TRI-TAC channels would sustain
STU-III secure voice calls under various conditions.  A
secondary goal was to determine the limitations imposed on
STU-III operation when multiple CVSD conversions at the
32-kbps sampling rate are used.  The equipment tested was a
Motorola SECTEL 1000, a STU-III capable of 2-wire (full/half
duplex) or 4-wire DSN (full/half duplex).  The SECTEL is
RS-232C/RS-449 compatible and operates synchro-nously at
2,400 baud.  Asynchronous rates of 300, 1,200, and 2,400
baud are also available.  The speech processor uses the
Linear Predictive Coding-10 (LPC-10) algorithm.  The modem
operates at 2,400 baud with an adjustable output level from
0 to -12 dBm.  The test was conducted in two phases.

a.  Phase I-In Garrison Bench Top Tests .  In this phase,
RMCs were used to determine the performance limits of the
STU-III when passed through multiple CVSD conver-sions in a
laboratory environment.

(1)  The Phase I tests were initially conducted in a
point-to-point configuration using two RMCs connected by a
short length of CX-11230 cable.  (See Figure G-1.)  A termi-
nating unit STU-5A was installed at each end to provide
20-Hz ringing for the STU-IIIs.  The more significant
results of the in-garrison tests were:

(a)  STU-IIIs failed to go secure when
exceeding two 16-kbps CVSD conversions.

(b)  32-kbps point-to-point secure calls were
successful at up to five CVSD conversions.

(c)  Transfer of data using the STU-III data
port failed altogether at the 16-kbps sampling rate, but was
successful at up to three CVSD conversions at 32 kbps.
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(2)  After completion of the point-to-point tests,
the configuration was changed to reflect one STU-III as a
subscriber off the Robins AFB DCO, extended (remoted) via
RMCs and STU-5As.  (See Figure G-2.)  The more significant
results of this test were:

(a)  Secure calls placed to DSN subscribers
were successful through one 16-kbps conversion.

(b)  At the 32-kbps rate, secure voice calls to
DSN subscribers were successful through two CVSD
conversions.

(c)  Degradation of the STU-5A SF supervision
tone (2,600 Hz) to the point of being unusable was observed
after attempting two 16-kbps conversions.

b.  Phase II-Field Deployment Tests .  These tests were
used to evaluate STU-III operation using tandem tropo-
scatter links and tandem satellite links with up to two
complete CVSD conversions.  The configuration for this test
is depicted in Figure G-3.  For these tests only 32 kbps was
used as the Phase I tests showed that 16 kbps provided only
marginal performance.  The significant test results were:

(1)  STU-III via Single Tropo Link .  Internodal
STU-III secure voice calls were repeatedly successful via a
single AN/TRC-170 tropo link.  The AN/TTC-39A(V)1s IMUs
provided the 32-kbps CVSD conversions.

(2)  STU-III via Single Satellite Link .  Internodal
secure voice calls were repeatedly successful using one
32-kbps CVSD conversion.

(3)  Tactical STU-III to Strategic STU-III via DCS
Entry Satellite .  Secure voice calls were repeatedly
successful with one 32-kbps CVSD conversion.

(4)  Tactical STU-III to Strategic STU-III via Tropo
Link and DCS Satellite Link .  Secure voice calls were
repeatedly successful with two complete 32-kbps CVSD
conversions.

(5)  Tactical STU-III to Strategic STU-III via
Tandem TACSAT and DCS Satellite Links .  Secure voice calls
were only marginally successful because two tries were
necessary before the STU-IIIs achieved synchronization in
the secure mode.
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c.  Conclusions

(1)  A 16-kbps CVSD channel rate will not sustain
STU-III secure voice calls.  Although it may be possible to
establish calls via a single 16-kbps tactical channel, the
DSN access channel must operate at 32 kbps.

(2)  DSN access trunks will not function at the
16-kbps CVSD rate.  The 2,600-Hz SF tone used for
supervision on the DSN trunks is so severely degraded by the
16-kbps processing, the trunk is rendered inoperable. 
Figure G-4 illustrates a possible solution to this problem
using LTUs to digitize DSN lines at the DCS gateway.  Using
LTMs would also improve the STU-III DCS connectivity into
DSN. 

3.  STU-III Operation Via Digital Multiplexed Groups .  In
the past, STU-III tactical connectivity was primarily by a
2-wire analog loop terminated on an AN/TTC-39A(V)1 SDSG. 
The 32th CCSQ conducted a series of tests to support STU-III
connectivity via digital multiplexed groups.  Although the
AN/TTC-39A(V)1 is capable of supporting 4-wire analog
telephones using a DTG formed by DGM equipment, the DGM
equipment does not support 2-wire terminations.  The STU-5M
signaling and terminating unit was utilized as a potential
temporary solution to this requirement.

a.  Test Conduct and Results

(1)  The initial test configuration involved the use
of two STU-5Ms, which were connected to an AN/TTC-39A(V)4
and to a STU-III on the 2-wire side and connected
back-to-back on the 4-wire side.  (See Figure G-5.)

(a)  The STU-5M connected to the AN/TTC-39A(V)1
was configured for a DCO interface and the second unit
configured for a STU-III (2-wire analog) interface.  The
AN/TTC-39A(V)1 was classmarked as a Type 8 loop (2-wire,
DTMF signaling).  The SF level was set at -20 dBm, and the
transmit and receive tone levels were adjusted to the best
listening levels, as shown below.

1.  STU-5M Switchside Transmit = 1,004 Hz
@ -10 dBm.

2.  STU-5M Switchside Receive = 1,004 Hz @
-10 dBm.

3.  STU-5M Phoneside Transmit = 1,004 Hz @
-10 dBm.
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4.  STU-5M Phoneside Receive = 1,004 Hz @
-13.4 dBm.

(b)  In this configuration the STU-III was able
to dial through the switch; however, the switch was unable
to complete calls to the STU-III.  On calls to the STU-III,
the instrument making the call dropped to a busy tone after
dialing.  It was concluded that the AN/TTC-39A(V)1 was
sensing an immediate off-hook condition from the STU-III and
returning busy tone to the caller.

(2)  The test configuration was changed by adding
resistance on the STU-5M Switchside using a decade resist-
ance box.  Through trial and error, it was determined that
the optimum resistance was determined to be 1,200 ohms.

(3)  The final test configuration is depicted in
Figure G-6 and consisted of a STU-III/STU-5M combination
providing a 4-wire analog input to an Air Force "Mini-Mux"
assemblage.  The Mini-Mux is a portable, DGM assemblage
developed by the Air Force.  The configuration also included
a radio link over a Tropo-Satellite Support Radio (TSSR) to
an RMC at the AN/TTC-39A(V)1.  This config-uration provided
satisfactory performance, with calls being consistently
completed in both directions.  The loop resistance, however,
had to be increased to 1,600 ohms to provide satisfactory
operation. This change is suspected to be due to the
individual characteristics of each STU-5M.

4.  Echo Canceling on STU-III Satellite Circuits .  One of
the potential problem areas involving use of the STU-III is
the generation of echoes when transmission is via GMF 
satellite.  The inherent path delay sometimes causes echoes
that are returned to the local user from 0.5 to 1.0 seconds
after speaking.  The degradation caused by these echoes can
range from minor irritation to the inability to synchronize
in the secure mode.  These echoes can be eliminated from
most connections by using an echo canceler.  The 123/124
Tactical Control Squadron conducted a series of tests using
the STU-III with a 4119S echo canceler over an AN/TSC-94A
GMF link.  (See Figure G-7.)

a.  4119S Echo Canceler .  The 4119S is an adaptive,
split-type canceler intended for use near the end points of
a 4-wire transmission facilities.  The unit is designed  to
effectively cancel echoes caused by signal reflections from
impedance mismatches and 2- to 4-wire connections.  The term
"split-type" means a 4119S used at one end of the circuit
protects the opposite end from undesirable echoes,
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requiring a canceler be used at both ends of the circuit.
The canceler contains an integral tone disabler which, upon
detection of a 2,100 Hz tone, disables all echo control
circuitry.  This renders the module transparent in both
directions for the purpose of data transmissions.  It also
contains a tone disable circuit which disables all echo
cancellation functions during the presence of 2,600 Hz SF
signaling tones.  This allows the 4119S to be used on
circuits in which the SF tone is on during idle in one or
both directions.

b.  Test Conduct and Results .  Referring to Figure G-7,
tests were initially performed with the 4119S set to the
DISABLE mode to provide a baseline for further tests. 
During this phase, calls were made from the tactical STU-III
to a STU-III off a DCO.  During baseline testing a pro-
nounced echo was experienced at the tactical STU-III and a
mild echo at the DCO STU-III.  When the 4119S was first
turned on (ENABLED) the echoes were still present.  After
adjusting the precision attenuators for a minimum 6 dB loss
between the transmit signal and the returning echo, the
echoes disappeared with no voice quality degradation.  The
ability to synchronize the STU-IIIs was tested and
full-duplex synchronization was achieved on the first
attempt.  Tests were then made via the local DCO to a
STU-III located at Homestead AFB, FL.  After adjusting the
4119S, as noted above, normal conversations with no
discernible echoes were achieved.

5.  USSOCOM/USCENTCOM AN/TTC-39A(V)1 to Red Switch
Connectivity

a.  During Operations DESERT SHIELD and DESERT STORM
USSOCOM did not activate direct Red Switch connectivity to
deployed switches, although essential links were available
for activation.  USSOCOM did have indirect connectivity to
the AOR via a T-1 interswitch trunk to USCENTCOM (see Figure
G-8).

b.  USSOCOM currently achieves interoperability between
the strategic and tactical secure voice terminals in two
ways.

(1)  First, the USSOCOM Red Switch uses a number of 
interface trunk cards hardwired to DSVTs.  When long haul
circuits are activated, these DSVTs function as long locals
from a deployed AN/TTC-39A(V)1 which can be readily accessed
by any Red Switch subscriber.  Additionally, the USSOCOM Red
Switch is configured to allow Black Switch subscriber
connections over interswitch trunks secured with the 
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STU-III/R (Remote Control Interface).  The STU-III/R
provides RED enclave subscribers with STU-III compatible
securecommunications in a rack mounted, remote control line
encrypting unit.  When used in conjunction with a Red switch
or conferencing director, the STU-III/R allows users to
conference STU-III terminals and have secure PABX functions.
STU-III/R interfaces can be applied to field, airborne, and
shipboard applications. 

(2)  Black Switch STU-III subscribers can call Red
Switch subscribers or access other Red Switch trunks,
including remote DSVT subscribers, also depicted in 
Figure G-8.
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APPENDIX H

AN/UGC-144 DIAL-UP CONFIGURATION

1.  General .  This appendix provides information for
configuring the AN/UGC-144, AN/TYC-39(V), and circuit
switches for dial-up message service.  The configuration
shown in Figure H-1 is used as an example.

2.  AN/TTC-39A() Database Assignment .  The following
subparagraphs describe the configuration of an AN/TTC-39A
for dial-up message service.  More information about the
screens listed can be found in Chapter V.

a.  KY-68 Assignment .  At a 32 kbps switch, the ATS and
AVL screens are used to assign the KY-68 shown in
Figure H-1.

(1)  ATS .  Key entries on this screen are:

(a)  TERMINAL TYPE:  must be 3.

(b)  TERMINAL CHARACTERISTICS:  must be M for
multimode or D for data only.

(c)  MS COMPATIBLE:  must be Y.

(d)  FAX:  must be N.

(2)  AVL .  TERV (rekey) and TERN (net) are required
for this terminal.  The TERN must have an entry for NET NO. 
Other requirements are:

(a)  DIR NO./BS-LA:  must match the directory
number assigned on the ATS screen.  



CJCSM 6231.02A
1 August 1998

Appendix HH-2

(b)  All COMSEC IDs must be loaded in the
automatic key distribution center (AKDC).

b.  Interswitch Trunk Assignment to Another AN/TTC-39A . 
For tandem routing through another AN/TTC-39A (not shown in
Figure H-1) at 16 or 32 kbps, the screens listed below are
used.  The screens must be programmed in the order given.

(1)  ADT .  Key entry assignments are:

(a)  GROUP RATE:  must coincide with the DTG
CHANNEL RATE entry (see Chapter V).

(b)  DTG REPEATER MODE:  must be N.

(c)  ORDER CONTROL UNIT:  must be N.

(d)  RED GROUP CLOCK:  must be N unless trunk
encryption devices are bypassed.

(2)  ATG .  Specific requirements are:

(a)  TYPE OF TGC:  must be I.

(b)  MS TGC:  must be N.

(c)  TRUNK RATE:  must be the same as the
previously assigned DTG CHANNEL RATE.

(d)  TDMX ADDRESS OF PRIMARY SIGNALING CHANNEL: 
must be the first address of the START NCMD assigned on the
ADT screen.

(3)  ATS .  This command is used for each trunk
assigned.  This command should be repeated for each trunk
required on the TGC.  Specific requirements are:

(a)  TERMINAL ADDRESS:  must be a location
contained in the range of NCMD addresses used for the DTG.

(b)  TERMINAL TYPE:  must be 29.

(c)  TRUNK GROUP CLUSTER NUMBER:  must be the
same as the TGC assigned on the ATG screen

(d)  16 KB/S TRUNK:  must be Y if TRUNK RATE
was 16 on the ATG screen.
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(4)  DTG .  This screen is used to ensure that the
previous three screens were completed correctly.

(5)  DTR .  This screen confirms the assignment of
traffic trunks to a trunk group cluster.

c.  Assignment of a 32 kbps Message Switch Interswitch
Link .  Screens required for the message switch link shown in
Figure H-1 are listed below in order of implementation.

(1)  ADT .  Required entries are:

(a)  DTG CHANNEL RATE: must be 32.

(b)  MULTIPLEX SIGNAL FORMAT:  must be 1.

(2)  ATG .  Mandatory entries are:

(a)  MS TGC:  must be Y.

(b)  TSB RATE:  must be 32.

(c)  TRUNK RATE: must be 32.

(d)  TDMX ADDRESS OF PRIMARY SIGNALING CHANNEL:
must be the FIRST TDMX address of the first NCMD assigned
under ADT.

(3)  ATS .  Required entries are:

(a)  TERMINAL ADDRESS:  must be an address in
the range of the NCMD addresses assigned by ADT, except for
the very first address.  The first address was assigned to
the signaling channel by ATG.

(b)  TERMINAL TYPE:  must be 29.

(c)  TRUNK GROUP CLUSTER NUMBER:  must match
the TGC number assigned by ATG.

(d)  16 kbps TRUNK:  must be N.

(e)  MS TRUNK:  must be Y.

(f)  MS TRUNK CHARACTERISTIC:  must be 0 for
digital (1-15 would be used for analog trunks).

(4)  AVL .  MSRV (rekey) and MSNV (net) variables are
required.  Required entries are:
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(a)  COMSEC ID:  must be a valid, loaded AKDC
location (see CJCSM 6231.05 for more information).

(b)  TYPE:  must be MSRV or MSNV.

(c)  NET NO.:  must be blank for MSRV, and have
an entry for MSNV.

(5)  DTG .  DTG is used to ensure that the previous
commands were completed correctly.  DTG NUMBER on this
screen must match the number assigned by ADT.

(6)  DTR .  DTR confirms the assignment of traffic
trunks to the TGC  The TRUNK GROUP CLUSTER NUMBER entered
must match the TGC number assigned by ATG.

3.  AN/TTC-39D Database Assignment .  Database entries used
to configure the AN/TTC-39D for the circuit shown in 
Figure H-1 are basically the same as for the AN/TTC-39A(V). 
The following exceptions apply:

a.  Keys assigned to the KY-68 on the AVL screen are U
(rekey) and X (net).

b.  For assignment of the message switch trunk on the
ATG screen, TGC TYPE:  must be 4.

4.  AN/TTC-42 Database Assignment . To assign a link for an
AN/UGC-144 in an AN/TTC-42 database, key [IDX], [2321], and
[ADV].  Next, enter the following:

TERM NO=0019
TERM TYPE=DLTU
LOOP TYPE=DST-DUAL
DIR NO=225
MAX PRECEDENCE=R
ZONE REST=0
TRUNK BARRING=NO
CONFERENCE PRIV=NO
CALL TRANSFER=NO
NS SERV ALLOWED=NO
DATA TYPE=DATA
MODE=FDX
REKEY ID=101
POWER REQD=YES
EMERGENCY POWER=NO
INHIB ROUTINING=NO
OPNL STATUS=IN-SVCE
MARK FOR INTCP=NO
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IMPLEMENT=1

5.  AN/TYC-39 Database Assignment .  The configuration shown
in Figure H-1 requires the following database assignments:

LADD 01 CS TP0 T00 MD99 CR538200 G0 TR1 LL01
RADD ROUTMGA LT SD L01 N201 P872345 D1 LMFA0 C80*
RAD* ROUTMGA M1 BS EC0 FR=N IR13 DMC=Y DT=STP SM=ROUTMGA

A typical AN/TYC-39 database is used.  The switch is using
channel 2 of the TDIM going to the circuit switch.  CN
(continuous) mode is recommended, but BS (block-by-block)
may be used if desired and is shown here.  The AN/UGC-144
must be similarly configured.

6.  AN/UGC-144 Setup .  Setup for the AN/UGC-144 shown in
Figure J-1 is given in Table H-1.  The DATA RATE entry must
match the rate in the AN/TYC-39 database.  There may be one
or more digital circuit switches of various types in this
configuration.  Typically, the AN/UGC-144 will have a 16 or
32 kbps loop rate, a 2400 bps to 16 kbps data rate, and DATA
ADAPTER CONTROL MODE of ON.  The KY-68's loop classmark is
DUAL at an AN/TTC-42 or SB-3865, or DATA or MULTIMODE at
other switches.  All transmission paths must be digital with
a maximum of 4 km from the KY-68 to the circuit switch.

Table H-1.  Example AN/UGC-144 Setup for Dial-Up Operation

SSI Setup Screen

MASTER/SLAVE: SLAVE

DACB PROTOCOL: ON

CHANNEL CONTROL MODE: MODE I or MODE VI 

MESSAGE CODE/PARITY ASCII ODD PARITY

LOOP RATE: 16000 or 32000

DATA RATE: As Required 

ERROR CONTROL: MULTISAMPLING

SSI INTERFACE: DSVT

AUTO RESYNC: OFF

CLOCK SOURCE: INTERNAL

EXTERNAL CLOCK PARITY: POSITIVE
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Table H-1.  (Cont’d)

SSI Setup Screen

TX SIGNAL SENSE: MARK POSITIVE

RX SIGNAL SENSE: MARK POSITIVE

SERIAL DATA CODE: NRZ

# STOP BITS: 1

DATA MODE CONTROL: ON

MODE 6 STORAGE BLOCKS: NONE

MODE 1 ANSWER TIMER: DEFAULT

System Setup Screen

TERMINAL COMM: R

CONTENT/COMM IND: ZYUW

ORIG/DEST: LMF AA

TERMINAL ROUT IND: RUOTGMA

TERMINAL PLA: (As Required)

TERMINAL CLASS: (As Prescribed)

TERM PHONE: (As Assigned)

CHANNEL ID: CTA

END OF LINE SEQ: <CR>  <CR>  <LF>

CLOCK SOURCE: INTERNAL

TX START ENV: BLANK

TX STOP ENV: NNNN

RX START ENV: BLANK

RX STOP ENV: NNNN

7.  AN/UGC-144 to SB-3865 Database Assignment .  The
following parameters are based on the test configuration
shown in Figure H-2 as documented in the "AN/UGC-144 CT to
SB-3865 Interoperability User's Guide."

a.  AN/UGC-144 Database Parameters .  The following
parameters, from the Current Setup Parameter, are based on
Software Version 2.20 used in the aforementioned test
configuration.
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(1)  Current System Setup

(a)  TERMINAL COMMUNITY.  R.

(b)  CONTENT/COMM INDICATOR.  ZYUW.

(c)  ORIGINATOR/DESTINATION.  RUTCCTA.

(d)  TERMINAL PLA.  CT.

(e)  TERMINAL CLASSIFICATION.  E - Unclassified
EFTO.

(f)  TERMINAL PHONE NUMBER.  2017940117.

(g)  CHANNEL ID.  CTA.

(h)  EOL SEQUENCE.  <CR><CR><LF>

(i)  XMIT START ENVELOPE. <LF><LF><LF><LF><LF>
<LF><LF>N.

(j)  XMIT STOP ENVELOPE.  NNN.

(k)  REV START ENVELOPE.  <LF><LF><LF><LF><LF>
<LF><LF>N.

(l)  REV STOP ENVELOPE.  NNN.

(m)  PRETEXT CAPABILITY.  Disabled.

(2)  Current SSI Setup

(a)  MASTER/SLAVE.  Slave.

(b)  DACB PROTOCOL.  On.

(c)  CHANNEL CONTROL.  Mode Continuous.

(d)  MESSAGE CODE/PARITY.  ASCII Odd Parity.

(e)  LOOP RATE.  32000.

(f)  DATA RATE.  16000.

(g)  ERROR CONTROL.  Multi-sampling. 

(h)  SSI INTERFACE.  KY-68 or TA-1042.



CJCSM 6231.02A
1 August 1998

Appendix HH-8

(i)  AUTO RESYNCH.  Off.
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(j)  CLOCK SOURCE.  Internal.

(k)  EXT CLOCK POLARITY.  Positive.

(l)  TRANSMIT SIGNAL SENSE.  Mark Positive.

(m)  RECEIVE SIGNAL SENSE.  Mark Positive.

(n)  SERIAL DATA CODE.  NRZ.

(o)  NUMBER OF STOP BITS.  1.

(p)  DATA MODE CONTROL.  On.

(q)  MODE VI STORAGE BLOCKS.  None.

(r)  MODE I ANSWER TIMER.  Default.

(3)  Current Editor Setup

(a)  CAPS LOCK.  Off.

(b)  LINE LENGTH.  69.

(c)  WORD WRAP OPTION.  Off.

(d)  TABS.

(4)  Current Printer Setup

(a)  BAUD RATE.  9600.

(b)  DATA BITE.  7.

(c)  STOP BITE.  1.

(d)  PARITY.  Odd.

(e)  AUTOPRINT OPTION.  Off.

(f)  DELETE AFTER AUTOPRINT.  Off.

(5)  Current Autosave Setup

(a)  AUTOSAVE OPTION.  Receive.

(b)  AUTOSAVE DEVICE.  Hard Disk.

(c)  DELETE SAFESTORED MSG OPTION.  On.
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(6)  Current Comm Setup

(a)  COMM PROTOCOL.  Kermit.

(b)  COMM BAUD RATE.  2400.

(c)  COMM ERROR DETECTION.  Checksum (1
character).

(d)  COMM RECEIVE ALARM.  Off.

b.  SB-3865 Parameters .  The SB-3865's software version
09 was used in the test.  The following depicts the SB-3865
screens' entries used in the test. 

(1)  Mux Group Assignment (IDX 2.2.1.1)

(a)  GROUP.  1.

(b)  MODEM TYPE.  Diphase.

(c)  INB.  NA.

(d)  NO. OF CHANNELS.  8.

(e)  STED.  No.

(f)  FLYWHEEL.  No.

(2)  Trunk Group Assignment (IDX 2.3.1.1)   

(a)  TRUNK GROUP NO.  01.

(b)  TRUNK GROUP TYPE.  DIBTS.

(c)  DIR COM SWITCH CD.  8723.

(d)  SOC CALLS ONLY.  2 (no).

(e)  ACCEPT GLARE.  2 (no).

(f)  SPILL FORWARD IN.  1 (yes).

(g)  SPILL FORWARD OUT.  1 (yes).

(h)  SATELLITE LINK.  2 (no).

(i)  INHIBIT ROUTING.  2 (no).
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(j)  THRESHOLD.  07.

(k)  SEARCH ORDER.  2 (bottom up).

(l)  MARK FOR INTERCEPT.  2 (no).

(3)  Routing

(a)  2 = IntroFCE.  

(b)  SWITCH CODE.  8723.

(c)  DIR DSVT ZONE.  1 (yes).

(d)  PRIMARY TRUNK GROUP.  01.

(e)  ALTERNATE TRUNK GROUP.  00.

(f)  2 = IntroFCE.

(g)  SWITCH CODE.  8739.

(h)  DIR DSVT ZONE.  1 (yes).

(i)  PRIMARY TRUNK GROUP.  01.

(j)  ALTERNATE TRUNK GROUP.  00.

(4)  Assigning Phone Loop (IDX 2.3.2.1)  

(a)  TERMINAL NO.  0017.

(b)  TERMINAL TYPE.  DLTU.

(c)  LOOP TYPE.  DST-Dual.

(d)  DIR NO.  117.

(e)  MAX PRECEDENCE.  FO.

(f)  ZONE REST.  0.

(g)  TRUNK BARRING.  No.

(h)  CONFERENCE PRIVILEGE.  No.

(i)  NON-SECURED SERV ALLOWED.  No.

(j)  DATA TYPE. 1 (data).
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(k)  MODE.  1 (FDX).

(l)  REY KEY ID.  1.

(m)  POWER REQUIRED.  1 (yes).

(n)  INHIBIT ROUTING.  2 (no).

(o)  OPERATIONAL STATUS.  1 (in service).

(p)  MARK FOR INTER.  2 (no).

c.  AN/TTC-39 Series-AN/TYC-39(V) Parameters .  The
interface between the CS and MS is the usual generic setup,
as defined in paragraphs 2 and 5 above. 

8.  Communications Security Considerations .  End-to-end
encryption and decryption of data calls between the
AN/TYC-39 and circuited switched data subscribers is
performed by the LKGs in the MS and KY-68s at the CS
subscriber terminal location.  In cases where digital
nonsecure voice terminals (DNVTs) with digital data ports
have been authorized for use (i.e., MSE), LKGs provide
encryption and decryption between the tactical switches
only.  For compatibility with the KY-68s and/or the CS LKGs,
the FUNCTION switch on all MS LKGs used on CS trunks should
be set to position 1.  AN/TTC-39() and MSE switches use the
message switch rekey variable (MSRV) and message switch net
variable (MSNV) to encrypt the link to the message switch. 
Bulk encryption of the multiplexed group is performed by the
KG-81 or KG-94() TED.  See CJCSM 6231.03, Tables IV-10 and
IV-11 for KG-81s and KG-94s when used to secure DTGs between
an MS and a CS.  Calls from a DNVT (permitted only from MSE
and AN/TTC-39D switches) are limited to SECRET traffic. 
Waivers exist which may permit TOP SECRET calls from a DSVT 
using a SECRET key.  Planners and operators should verify
the applicability of these waivers before setting up this
service.
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APPENDIX J

ENHANCED SWITCH OPERATIONS PROGRAM AND GLOBAL DATABASE

1.  Introduction .  This appendix describes the Enhanced
Switch Operations Program (ESOP) and Global Database effort
that are being fielded in support of the CSR TEP and will be
applied to the CBCS.  ESOP is a program which will automate
switch operation and upgrade the workstation in the MSE
switches and the AN/TTC-39D.  

2.  ESOP .  The primary purpose of ESOP is to provide more
efficient and responsive switch operation by the use of 
menu-driven rather than command-driven operations.  Also,
multiple screen operations are reduced to a single screen.
ESOP is a common hardware/software (CHS) two workstation
with a color graphics monitor that provides the switch
operator numerous switching operations, diagnostics, and
maintenance capabilities.  The color graphical displays the
following information:

a.  Local Network Diagram - shows connectivity and
status of all locally connected links.

b.  Signal Flow Diagram - shows connectivity and status
of hardware components that make up a link or trunk.

c.  Packet Network Diagram - shows up/down status of all
packet switches in the network.

d.  Call Service Position - enables the user to function
as a true telephone operator while monitoring and
maintaining access to switch resources.  This function is
not available for the AN/TTC-39D.

e.  Additional software embedded in ESOP include:

(1)  Online troubleshooter - automatically monitors
the system status, identifies fault indicators, and guides
the operator to fault isolation in a step-by-step manner.

(2)  Link management - menu driven screens for
adding, deleting, and modifying links in a single screen
command with a minimum amount of inputs.

(3)  Fault recognition and isolation color-coded
depictions of faulted links allow operators to quickly and
easily identify outages.
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(4)  Network Management Terminal operational orders
- ESOP automatically recognizes events that require
reporting and sends the report to the controlling NMT.

(5)  Electronic journals for the logging of node-
specific information.

(6)  Ability to direct the node management facility
(NMF) display to one of several display devices.

(7)  Switch initialization command macros.

(8)  Access to UNIX, file transfer protocol (FTP),
mail, and text-editing functions.

3.  Global Database .  The global database provides improved
tools for network managers to manage mixed/joint networks
more easily and efficiently.  

a.  Four-digit unique team label/switch codes provides
for unique identification of all tactical communications
switches.

b.  Five digit global sublist numbers provide unique
identification directory listings for every Service unit. 
An example of global sublist number construction is shown in
Figure J-1.  Sublist numbers are controlled by the command
or Service.

c.  Provides improvement to system to allow system
control to manage network more easily and efficiently.
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APPENDIX K

DUPLICATION AND BYPASS

1.  Introduction .  Duplication and bypass are two separate
but related functions that reside in all CBCSs, with the
exception of the activate EUB function which cannot be
performed for the SMU.  Network Managers must develop and
specify the duplication plan for the network.

a.  Duplication is the process of safeguarding all local
subscriber information from one circuit switch to another
circuit switch or to multiple circuit switches.  It is
common practice to distribute all the subscribers from one
circuit switch to two separate circuit switches.  

b.  Essential User Bypass (EUB) is the process of
providing service to critical subscribers and SEN/RAU/SCC
subscribers in the event of some types of circuit switch
failures.  The NCS, LEN, FES, CDS, and DS can have up to 120
terminations processed for bypass while the AN/TTC-39D and
AN/TTC-39A(V)4 can have only 60.  All switches may receive a
maximum of 120 terminations. 

c.  Subscribers are loaded in the circuit switches and
stored into Virtual Trunk Group Clusters (VTGCs).  These
VTGCs are numbered 32 through 35 for affiliated subscribers,
36 for disaffiliated subscribers, and 37 through 40 for
preaffiliated subscribers.  Subscribers affiliated on an
SEN, RAU, or SCC are stored in the their respective Trunk
Group Clusters (TGCs).  

2.  Planning .  It is the Network Manager’s responsibility to
develop the duplication and bypass plan of the network. 
Many factors must be considered when selecting the
interswitch links used for the duplication process.  It is
important that the Network Managers have their switch
operators follow the procedures of duplication and bypass in
accordance with the network plan.

a.  Profile and Bit Error Rate (BER) .  Duplication can
only be assigned to a flood-search link.  It is best to use
a stable interswitch link to minimize errors in trans-
mission.  The minimal requirement is a 10 - 5 rating, although
it is strongly recommended to pursue a 10 - 6 rating.  In the
event of a switch failure, the assigned link could be used
to support the critical subscribers if EUB is implemented. 
With high BER, these subscribers will be provided with low-
quality and interrupted service.
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b.  TGC Size .  The size of the TGC is a critical
consideration when determining the number of subscribers
that can be bypassed.  Echelons corps and below (ECB)
switches can support up to 120 EUB terminations, while
echelons above corps (EAC) switches can support up to 60. 
For example, consider a network where Switch A duplicates to
Switches B and C, with 14 trunks in their respective
interswitching TGCs.  In the event of Switch A failing, only
14 EUB terminations will have service from each switch,
therefore not maximizing the capability of EUB.

c.  Data Rates .  Data rates must be considered in case
bypass has to be performed.  For example, a switch operating
at 32 kbps using a 16 kbps trunk group as the interswitching
TGC will not be able to service EUB subscribers.  The data
rate rule for bypass is that both switches and the
interswitch trunk group must operate at the same speed,
either 32 or 16 kbps.

(1)  Distribution of Duplication .  It is common
practice to duplicate to two different switches.  This will
give a switch a greater number of trunks for bypass and
therefore, better distribution.  Conventionally, the even
numbered TGCs are duplicated to the higher numbered switch
and the odd TGCs are duplicated to the lower numbered
switch.

(2)  Amount of Numbers Duplicated to a Single
Switch .  A switch is limited to the amount of subscriber
numbers it has affiliated, preaffiliated, and duplicated. 
This number is a critical factor when developing a network
switch duplication plan.  It should be common duplication
planning practice to evenly distribute numbers throughout
the switches.  The following formula can be used to
determine the amount of numbers that can be stored in a
switchboard.

(a)  S1 = affiliated + disaffiliated +
preaffiliated + received duplicated subscribers

(b)  S2 = preaffiliated + received duplicated
subscribers

(c)  The lesser of (2048 - S1) or (1536 - S2).

d.  Loopbacks .  Some switch operators have a tendency to
place DTGs into loopbacks when the distant end switch has a
failure, engineering other links, or the transmission medium
is down.  In addition, some SOPs and training doctrines
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specify this practice.  This practice should be reviewed and
updated.  These particular loopbacks might cause some of the
following problems:

(1)  Switches will loose the orderwire over
loopbacked DTG.  The failed switches' only means of
communication is via this orderwire.

(2)  Radio equipment slaves timing off the DTG. 
Timing is slaved off the closest rubidium clock through the
group modems.  A switch loopback will kill the group timing
and hinder the system engineering efforts.

(3)  If bypass is activated for a failed switch, EUB
subscribers will not be able to be serviced.

(4)  Loopbacks give the switch’s processor a false
state of the network.  This will hinder the duplication and
bypass function.  Note:  Loopback should only be performed
while engineering or troubleshooting a specific DTG and
should not be left in place unattended.

e.  Critical Subscribers Assignments .  It is good
practice to have critical subscribers off a SEN, RAU, or
SCC.  For example, a SEN could support 41 subscribers using
only 14 trunks to its parent switch.  If duplicated for
bypass Y es and if EUB is performed, all 41 SEN subscribers
will be provided service over the 14 bypass channels.  This
example demonstrates the advantage duplicating the SEN, RAU,
and SCC as bypass Y es first, to ensure the trunk addresses
are assigned into the EUB table.  If no critical subscribers
are placed in the subordinate switch (SEN), this TGC should
be duplicated for bypass N o so they will not use bypass
positions in the EUB table.

f.  PAL Assignments .  Loading all the PALs of the
network into a single switch is not recommended.  Correct
distribution of the subscribers is critical.  The same
numbers should be loaded in two different switches.  The
localization process searches for duplicate numbers in the
network; this process can take several hours to correct the
problem.

3.  Commands Used in the Circuit Switch

a.  ABD (Assign Bypass and Duplication) .  The
duplication and bypass process is established when the
circuit switch operator performs this command.  The command
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can only be performed over a flood-search link.  (See
Figure K-1.)

ASSIGN BYPASS AND DUPLICATION (ABD)

BYPASS, 32-40 FOR VIRTUAL TRUNK GROUPS)

KEY XMIT FOR DELETE

ACTION (A=ADD, D=DELETE)

LOCAL GROUP NUMBER (1-16 FOR SEN/RAU/SCC, 17-31 FOR GROUPS ACCEPTED FO R

GROUPS 32-35)

INTERSWITCH GROUP NUMBER (1-16)
DUPLICATED FOR BYPASS (Y=YES, N=NO. BLANK FOR VIRTUAL TRUNK

Figure K-1.  Assign Bypass and Duplication

(1)  Action :  Single character (A=Add, D=Delete). 
Add to send the duplication to the recipient switch and
Delete to remove the duplication from the recipient switch.

(2)  Local Group Number :  Enter the SEN, RAU, SCC,
or VTGC number that the action will be performed on. 
Conventionally, the SEN, RAU, and SCC should be assigned
TGCs 7 through 16.  TGCs 17 through 31 are for groups
accepted for bypass and TGCs 32 through 40 are the VTGCs.

(3)  Key XMIT for Delete :  Key "XMIT" for a Delete
action; continue on for  A dd action.

(4)  Interswitch Group Number :  Enter the TGC number
of the flood-search link where the duplication is to be
sent.  Conventionally, TGC numbers 1 through 6 are used for
flood-search TGCs.

(5)  Duplicated for Bypass :  Enter a single
character (Y=Yes, N=No) to specify if the TGC should be
classmarked for bypass.  A Y es entry will store the critical
addresses used for bypass in the EUB table.  The EUB table,
which has 60 entries for EAC switches and 120 entries for
ECB switches, is filled on a first-come first-serve (FCFS)
basis.  For example, in an EAC switch, the first 60 critical
addresses entered will be entered into the EUB table; all
others will be treated as noncritical and will not be marked
for bypass.
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(a)  SEN, RAU, and SCC TGCs classmarked as
bypass Y es will insert the trunk addresses associated with
the TGC in the EUB table.  For example, if a SEN TGC is
selected for bypass, the TGC (13 voice trunks and one packet
switch trunk) will be treated as critical, if the number of
addresses fall within the critical address limit.  In this
example, only the trunk addresses are assigned to the EUB
table, independent of how many subscribers the SEN is
supporting.  If EUB is initiated at the SEN’s parent switch,
then the SEN TGC will be assigned a new number (17 through
31) on the new parent switch.  Once EUB is in effect, all
the subscribers off the SEN will have network service from
the new parent switch.  It is recommended to first process
the SEN, RAU, and SCC TGCs as duplicate for bypass Y es to
ensure these addresses are assigned into the EUB table. 
This will provide service to more subscribers.

(b)  VTGCs 32 through 35 are automatically
classmarked as bypass Y es, but only those subscribers
classmarked as Essential Users in their profile will be
considered for storage in the EUB table based on the FCFS
basis.

(c)  VTGCs 36 through 40 cannot be classmarked
for bypass.  Because these subscribers are not affiliated,
they are only treated as potential subscribers to the
network.

b.  Display Bypass and Duplication (DBD) .  This screen
displays all TGCs that have been assigned for duplication,
the interswitch TGC to which they are assigned, and their
classification for bypass.  (See Figure K-2.)
 

(1)  Interswitch Trunk Group :  Flood-search TGC
number used to duplicate.

(2)  Duplicated Trunk Group :  VTGC, SEN, RAU, or SCC
trunk group number.

(3)  Bypass (Yes/No) :  Entered in the bypass table. 
VTGCs 32 through 35 always yes, 36 through 40 always no,
SEN/RAU/SCC selectable in the ABD command.

c.  ABR (Assign Bypass Reception).   This command is
performed only when DIRECTED by the Network Manager.  This
command is initiated by the recipient switches of the
duplication process.  It is used to either A ctivate or
Delete the bypass table.  A D elete clears all the entries in
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DISPLAY BYPASS AND DUPLICATION (DBD)

INTERSWITCH
TRUNK GROUP

DUPLICATED
TRUNK GROUP

BYPASS
(YES/NO)

INTERSWITCH
TRUNK GROUP

DUPLICATED
TRUNK GROUP

BYPASS
(YES/NO)

KEY NEXT IF SCREEN FULL

Figure K-2.  Display Bypass and Duplication

the bypass table.  In the event of some types of switch
failures, the recipient switches will initiate the bypass
reception (A ctivate) and provide service to the critical
subscribers of the failed switch.  It is only implemented if
EUB is being performed.  This command is not a flood-search
command.  A flood-search command is a command that can be
performed in a single switch in the network and will
initiate a message transfer to all other switchboards to
perform the appropriate action.  In the event of a switch
failure, this command must be initiated in every switch that
holds the failed switch’s duplication.  (See Figure K-3.)

ASSIGN BYPASS RECEPTION (ABR)
ACTION (1=ACTIVATE, 2=DELETE)
SWITCH CODE ("L"XX FOR LEN, XX FOR OTHER)

Figure K-3.  Assign Bypass Reception

(1)  Action :  Single character (1=Activate,
2=Delete).  A ctivate to service critical subscribers from a
failed switch.  D elete to clear all entries in the bypass
table.

(2)  Switch Code :  Enter the switch code of the
switch.
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d.  Display Bypass Reception (DBR) .  This screen
displays the number of duplicated subscribers on the
recipient switch from a particular switch and the TGCs that
were accepted for bypass if an ABR A ctivate was previously
performed.  (See Figure K-4.)

DISPLAY BYPASS RECEPTION (DBR)
SWITCH CODE ("L" FOR LEN, XX FOR OTHER)

NUMBER OF DUPLICATED ENTRIES

ACCEPTED TRUNK GROUPS (IF SWITCH IS BYPASS)

KEY XMIT

Figure K-4.  Display Bypass Reception

(1)  Switch Code :  Enter switch code to query.

(2)  Number of Duplicated Entries :  Displays the
amount of duplicated subscribers received.

(3)  Accepted Trunk Groups :  Displays the TGC
numbers of SEN, RAU, and SCC when they are accepted for
bypass in the event of EUB being performed for an adjoining
switch.

e.  Assign Local Duplication (ALD) .  This command
(Figure K-5) activates or deletes duplicated subscribers
at the recipient switch. 

ASSIGN LOCAL DUPLICATION (ALD)
ACTION (1=ACTIVATE, 2=DELETE)

SWITCH CODE ("L"XX FOR LEN, XX FOR OTHER)

Figure K-5.  Assign Local Duplication

(1)  Action :  Single character (1 = Activate or  
2 = Delete).  
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(a)  A ctivate:  Performed only when DIRECTED  by
the Network Manager.  This command is performed if either a
switch failure occurs or if a switch disconnects from the
network.  This command is a flood-search command.  Remember,
a flood-search command is a command that can be performed in
a single switch in the network and will initiate an message
transfer to all other switchboards to perform the
appropriate action.  Therefore, only one switch in the
network has to perform the activation.  All other circuit
switches will automatically activate the failed switch’s
duplication.  Once the activation is performed, all the
numbers residing in the recipient switches as duplicated
entries will then become activated local subscribers.

Note:  SOPs should be reviewed to reflect the procedures
of which switch in the network will activate
duplication. 

(b)  D elete:  Performed if the recipient switch
wants to delete all numbers received from the designated
switch.  This is not a flood-search command therefore, other
recipient switches will not be affected and will still
maintain their duplicated numbers for that originating
switch.

(2)  Switch Code :  Enter the switch code for which
the action is to be performed. 

f.  Display Directory Status (DDS) .   This screen
(Figure K-6) displays the number of local subscribers in the
circuit switch, the number of duplicated subscribers
received from other circuit switches, and the number of
available locations in the table.  Subscribers of a SEN,
RAU, and SCC, are considered local subscribers of the parent
switch. 

DISPLAY DIRECTORY STATUS (DDS)

NON-DUPLICATED

NUMBER OF ENTRIES

DUPLICATED

AVAILABLE IN PREAFFILIATION/DUPLICATION TABLE

M A X I M U M

2048

1536

1536

Figure K-6.  Display Directory Status
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(1)  Non-Duplicated :  Total number of local
subscribers in the circuit switch. Subscribers off the SEN,
RAU, and SCC are considered local.

(2)  Duplicated :  Total numbers received as
duplicated from other switches.

(3)   Available in Preaffiliated/Duplicated Table : 
Available software storage locations.  To calculate this
amount, use the formula described in subparagraph 2c(2).

g.  Display Group Status (DGS) .  This screen
(Figure K-7) displays the total subscriber numbers in a VTGC
or in a TGC.

(1)  Trunk Group Number :  The TGC number to query.

(2)  Number of Entries :  The total amount of numbers
in the TGC.

DISPLAY GROUP STATUS (DGS)

NUMBER OF ENTRIES

TRUNK GROUP NUMBER (1-40)
KEY XMIT

Figure K-7.  Display Group Status

4.  Associated Fault Messages .  The following messages are
associated with the duplication and bypass process.  The
italicized section is the technical description followed by
an explanation.  The ACTION section explains what the switch
operator must do if this message is received.

a.  DIRECTORY NUMBER LNXXXXX AFFILIATED AT SWITCH xxx .
Directory number listed is a nonduplicated entry at home
switch and affiliated entry at switch xxx.   

(1)  This message appears at the recipient switch. 
There are two separate reasons this message can appear. 
First, if a switch duplicates an affiliated subscriber
number and the recipient switch has the same number as
affiliated, preaffiliated, disaffiliated, or duplicated from
another switch.  Second, when two switches have the same
affiliated number in the network during the localization
process.
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(2)  Action:

(a)  If the switch code in the error message is
the own duplicating switch code the DTG is in a loopback
condition.  Delete duplication and correct before
continuing. 

(b)  The switch operator must immediately
contact operations and the distant end switch.

(c)  The Network Manager must determine which
switch should have the subscriber number.

(d)  To correct the error, the subscriber
should be reaffiliated by the subscriber or by the switch
operator.  The switch operator cannot affiliate a subscriber
off a SEN, RAU, or SCC.  This subscriber must disaffiliate
and reaffilliate.  A flood-search affiliation message will
automatically delete the number on the other switch.

b.  Directory Number LNXXXXX Pre/Disaffiliated at SW xxx .
Directory listed is a nonduplicated entry at home switch and
preaffiliated or disaffiliated in switch xxx.   

(1)  This message appears at the recipient switch.  This
message appears when a switch duplicates a preaffiliated or
disaffiliated subscriber number and the recipient switch has
the same number as affiliated, preaffiliated, disaffiliated,
or duplicated from another switch.

(2)  Action

(a)  If the switch code in the error message is the
own duplicating switch code the DTG is in a loopback
condition.  Delete duplication and correct before
continuing.

(2)  The switch operator must immediately contact
operations and the distant end switch.

(3)  The Network Manager must determine which switch
should have the subscriber number.

(4)  If the number is affiliated in the recipient
switch, correct by reaffiliating the number.  A flood-search
affiliation message will automatically delete the number on
the other switch.

(5)  If the number is preaffiliated or disaffiliated
in both switches, first obtain the profile for the
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subscriber and then perform an AMA D elete for the directory
number in either switch.  (AMA D elete is a flood-search
command and will delete the number in both switches). 
Perform an APL single subscriber if the number was a valid
number that should have been in the network.

c.  Duplicated List of Switch xxx Activated .  All
duplicated directory numbers associated with switch xxx are
activated in the home switch.   

(1)  This message will only appear in the switches
that hold duplications for switch xxx, after an ALD Activate
has been performed for switch xxx.  At this time, all the
numbers that were received for duplication become activated
as local subscribers in this recipient switch.

(2)  Action

(a)  If any duplication was directed to switch
xxx, inform operations and wait for a re-direct duplication
plan.

(b)  Switch operators must verify their
duplication using the duplication verification formula in
Section V. 

d.  Duplication Deleted in Switch xxx .  All duplicated
entries corresponding to the home switch directory list have
just been deleted.

(1)  This message appears at the duplicating switch
when a recipient switch performs an ALD D elete for that
switch.  This informs the operator that the recipient switch
has deleted the duplications and those numbers are no longer
held at the recipient switch.

(2)  Action.  Inform operations that the
duplications were deleted by the recipient switch xxx.  The
switch operator must wait for instruction to either
reduplicate or redirect duplication to another switch.

e.  Incoming Essential User Message Failed e Switch xxx

(1)  e = 1:  Interswitch TGC number is not assigned
in AIL .  

(a)  This message can appear at the recipient
switch if an EUB subscriber is being duplicated and an error
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condition has occurred, such as a half-connect in the RSS
channel. 

(b)  Action.  Troubleshoot the RSS channel
according to TM.

(2)  e = 2:  Too many entries in table . 

(a)  This message appears at the recipient
switch when the duplicating switch has more EUB subscribers
than available storage in his table.  The subscribers are
being duplicated, but not stored for bypass, in the event of
a switch failure.

(b)  Action.  Inform operations.

f.  Local Directory Status s  

(1)  s = 1.  Only 99 entries remain available within
the local directory list for assignment.

(a)  This message appears when there are only
99 entries available in the switch's entry table.  These
subscribers consist of the local subscribers (affiliated,
preaffiliated, and disaffiliated) and duplicated subscribers
from other switches (2,048 - 99 = 1,949).

(b)  Action

1.  Inform operations.

2.  If receiving too many duplications
from other switches, request that some of those duplications
be redirected to other switches. 

(2)  s = 2.  The routing processor attempted to
create a new entry in the local directory, but no space was
left and the entry was lost .

(a)  This message appears when there are NO
entries available in the switch's entry table.  These
subscribers consist of the local subscribers (affiliated,
preaffiliated, and disaffiliated) and duplicated subscribers
from other switches (2,048).

(b)  Action

1.  Inform operations.
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2.  If receiving too many duplications
from other switches, request that some of those duplications
be redirected to other switches. 

g.  Preaffiliation List Status s

(1)  s  = 1.  The home preaffiliation table is only
able to house 49 new preaffiliation or duplicate entries .

(a)  This message appears when there are only
49 entries available in the switch's preaffiliation/
duplication table.  These subscribers consist of the local
preaffiliated subscribers and duplicated subscribers from
other switches (1,536 - 49 = 1,487).

(b)  Action

1.  Inform operations.

2.  If receiving too many duplications
from other switches, request that some of those duplications
be redirected to other switches. 

(2)  s  = 2.  The routing processor attempted to
create a new preaffiliation or duplicated entry, but the
preaffiliation table is in overflow condition.

(a)  This message appears when there are NO
entries available in the switch's preaffiliated table. 
These subscribers consist of the local preaffiliated
subscribers and duplicated subscribers from other switches
(1,536).

(b)  Action

1.  Inform operations.

2.  If receiving too many duplications
from other switches, request that some of those duplications
be redirected to other switches. 

h.  RAU Trunk Group Number nn Status s

(1)  s = 1.  Only 5 entries from 45 entries
available in the RAU Trunk Group Table.

(2)  This message appears when there are only five
subscribers’ entries left in the RAU table.  The RAU table
is capable of storing 45 entries.
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(3)  Action:  Inform operations.

i.  RSS Request Rejected nn, MSG TYPE xx E

(1)  nn  = 8, Switch still active in network.

(a)  An ALD A ctivate was attempted while the
originating switch is still connected and active in the
network.

(b)  Action:  Verify with operations if an ALD
Activate was to be performed.

(2)  nn  = 12, Duplication not possible, directory
overflow in recipient switch.   

(a)  This occurs with an ABD A dd.  See TGN xx
DUPLICATION STATUS 1.

(b)  Action:  Perform action of TGN xx
DUPLICATION STATUS 1.

(3)  nn =  13, Trunk group not duplicated.

(a)  An ABD D elete was performed on a TGC that
was previously duplicated when the link was down.  An RSS
REQUEST REJECTED 18 was previously received.

(b)  Action

1.  Verify that the correct TGC is being
used for duplication and is operational.

2.  If TGC is not operational, inform
operations and request redirection for duplication.

(4)  nn = 16, No duplicated list associated with the
indicated switch code.

(a)  An ALD D elete was attempted without
receiving duplications from the specified switch.

(b)  Action

1.  Verify that the action was to be
performed on the specified switch.
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2.  If it was the correct switch code,
inform operations and the other switch operator that there
were no numbers previously received for duplication.

(5)  nn = 17 SS in originating switch not notified
of deletion (duplication list deleted).

(a)  This message appears at the recipient
switch if the operator performs an ALD D elete and the
message DUPLICATION DELETED IN SWITCH xxx was not received
at the duplicating switch.

(b)  Action:  Inform operations and the other
switch operator that an ALD D elete was performed for those
duplications.

(6)  nn = 18 CMD processing temporarily impossible.

(a)  This message indicates to the operator
that the previous command did not occur.  It appears after
an ABD A dd was performed when the link was down or in
loopback.

(b)  Action

1.  Perform an ABD D elete for the same
TGC.

2.  Check the status of the link.

3.  If link is down, correct the link
prior to reduplicating.

j.  Subscriber LNXXXXX Not Bypassed e

(1)  e = 5 No channels available on TGC .

(a)  This message appears when there are more
EUB subscribers entries than trunks available to house the
subscribers.  For example, when duplicating 15 EUB
subscribers to a TGC that has only 14 trunks assigned.

(b)  Action

1.  Inform operations.

2.  If it is determined that the EUB
function is critical for these subscribers, either increase
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the group rate and trunks or redirect duplication to another
TGC that has more available trunks. 

(2)  e = 6 Essential user table is full.

(a)  This message appears when there are more
EUB subscribers entries than available EUB storage locations
in the switch.  There are 60 EUB storage locations for the
AN/TTC-39D and AN/TTC-39A(V)4 switches, and 120 for MSE,
CDS, and DS switches.

(b)  Action

1.  Inform operations.

2.  Determine if there are any subordinate
switches (SEN, RAU) that are duplicated as bypass Y es
without critical subscribers that can be duplicated as
bypass N o taking less EUB storage locations.

k.  TGN xx Duplication Status s . xx =   TGC number.

(1)  s = 1 The destination switch
preaffiliated/duplicated table is in an overflow condition.

(a)  The message appears at the duplicating
switch when the recipient switch’s table is full and cannot
accept any more numbers.

(b)  Action

1.  Inform operations and request for
duplication to be redirected to a different switch.

2.  Delete all duplication directed to the
TGC and reduplicate to the new switch.

3.  Inform the original recipient switch
that all duplications from the switch were deleted and
verify that their DBR shows 0 entries.  If the recipient
switch still shows duplicated entries after deletion, have
the operator perform an ALD delete for that switch.

(2)  s = 2  All the directory numbers are properly
duplicated in the destination switch .

(a)  The message appears at the duplicating
switch when the last number from the TGC has been
successfully duplicated at the recipient switch.
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(b)  Action

1.  After the last TGC has been duplicated
and status 2 received for all TGCs, verify that all numbers
were properly duplicated using the duplication verification
formula in Section V.

2.  Inform operations.

(3)  s = 3   All duplicated entries associated with
the home list number are properly transmitted for deletion
throughout all flood-search links.

(a)  The message appears at the duplicating
switch when the last number from the TGC marked for deletion
has been transmitted to the recipient switch.  It does not
mean that the recipient switch has deleted the entries from
the table.  This is because the recipient switch might be
down at the time or there was no connectivity at the time
the command was performed.

(b)  Action

1.  After last TGC has been deleted and a
status 3 has been received for all TGCs, inform the original
recipient switch that all duplications from your switch were
deleted and verify that their DBR shows 0 entries.  If the
recipient switch still shows duplicated entries after
deletion, have the operator perform an ALD delete for the
switch.

2.  Inform operations.

(4)  s = 4  Duplication protocol failure.

(1)  This message appears at the duplicating
switch when an acknowledgment from the recipient switch for
a transmitted number for duplication was not received.  This
occurs when there is no connectivity at the time duplication
was performed.

(2)  Action:  Check for status on the
interswitch link.  An interrupt on the link while
duplicating could cause the error.  Perform an ABD D elete on
the TGC and reduplicate it.  If the problem persists, the
TGC used has a high BER and should not be used for
duplication.  Inform operations and request that duplication
be redirected to a different switch.
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5.  Verifying Duplication  

a.  Duplication Status .  It is important that the
Network Managers ensure the switch operators perform the
duplications immediately upon initializing and stabilizing
the links that will be used in the duplication plan.  It is
also important that the switch operators verify the
duplications and report the status back to their operations. 
To verify the duplication, the operator must request the
number of duplicated entries received by the recipient
switches.  This number is displayed in the DBR screen of the
recipient switch.  Either one of the following formulas can
be utilized to ensure that the duplication process was
successful.

(1)  DBR switch #1 + DBR switch # 2 = DDS Non-
Duplicated - (special subscribers)*

(2)   DBR switch #1 = Total DGS of odd virtuals 33,
35, 37, 39 and odd SEN, RAU, and SCC TGCs  -(special
subscribers)*

(c)  DBR switch #2 = Total DGS of even virtuals 32,
34, 36, 38, 40 and even SEN, RAU, and SCC TGCs - (special
subscribers)

*  Special subscribers are the Call Service Position
(CSP), Bulk Transfer number, and Remote CSP (RCSP).

b.  Continue Checkup of Duplication .  Duplication
becomes an ongoing process once it is initialized by the
switch operator.  The duplication process takes place when
an operator preaffiliates subscriber number(s), every time a
subscriber affiliates or disaffiliates, or when an ALD/ABR
is performed at a switch.  The information from these
subscribers is automatically sent to the recipient switch to
update its tables.  If the link has an outage, this
automatic process will not be able to transfer the updated
information to the recipient switch.  The switch operators
must check their duplication according to the unit’s SOP. 
At the initial state of a network, verification should be
performed more often than when the network has stabilized. 
Unit SOPs should be reviewed and updated to reflect
frequency of verification.  If the numbers do not match, the
switch operators can initiate a refresh.  Refresh can be
performed by disabling and reenabling the AIL link. 
Automatically, every TGC gets reduplicated to the recipient
switch.
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c.  Loading PALs .  PALs should be loaded only once in a
switch and in the network.  In the event of a switch
relocation or failure, ALD or ABR activate saves all the
numbers for the particular switch.  Multiple loads of a PAL
in the network will cause calls not being able to complete
to the proper subscriber and verification for duplication
not possible.

d.  Using the AAL command .  The AAL command allows the
switch operator to save preaffiliated or affiliated numbers
in their database.  In the case of a switch relocation or
failure when this switch is reintroduced to the network
these numbers will appear in two different switches because
they where activated in the recipient switches.  This can be
corrected by:

(1)  If using AAL for preaffiliated numbers, delete
the list prior to initializing the switch.

(2)  If using AAL for affiliated numbers, after the
first flood-search link has been initialized, call the
command by modifying the list and restore the list.  A
flood-search affiliation message will automatically delete
the numbers in the other switches.

6.  Duplication and Bypass Flow Charts .  The following flow
charts (Figures K-8 to K-15) provide a procedure that should
be used by the switch operator and the Network Manager to
ensure that the duplication and bypass process is done
correctly.  These flow charts depict which functions are the
Network Managers and which are the switch operators.
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NETWORK DUPLICATION INITIALIZATION
NETWORK MANAGER SWITCH OPERATOR

Switch Operator
10 = Ini t ia l ize Switch
20 = Adding Dupl icat ion
30 = Delet ing Dupl icat ion
40 = Ver i fy  Dupl icat ion
50 = Redupl icat ing

Network Manager
AA = ALD Act iva te
BB =  EUB Ac t iva te

MONITOR
SWITCH

NETWORK

INFORM
OPERATIONS

ENSURE ALL
SWITCHES HAVE

COMPLETED
DUPLICATION

PROCESS

20

DEVELOP
NETWORK

DUPLICATION
PLAN

INITIALIZE SWITCH

START 10

Figure K-8.  Network Duplication Initialization
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Determinat ion of  performing EUB or ALD act ivate
should be considered at this t ime.
I f  ALD Act ivate was to be performed, the EUB
process would not be able to take place.
I f  EUB wi l l  not  be performed, perform an ALD
activate, f low chart  AA.

NETWORK MANAGER

MONITOR
SWITCH

NETWORK

BB

CATEGORIZE SWITCH FAILURES

Switch O p erator
10 = Ini t ial ize Switch
20 = Adding Dupl icat ion
30 = Delet ing Dupl icat ion
40 = Veri fy Dupl icat ion
50 = Redupl icat ing

Network Mana g er
AA = ALD Act ivate
BB = EUB Act ivate

SWITCH
RELOCATING

SWITCH
FAILURE

AA
POWER

FAILURE?

EUB
DESIRED?

No

Yes

No

Yes

Figure K-9.  Categorize Switch Failures
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AA
SWITCH

RELOCATING?

HAVE A
NETWORK

SWITCH
PERFORM

ALD
ACTIVATE

No

Yes

Yes

Recipient Switches should receive the message
"DUPLICATED LIST OF SWITCH xxx ACTIVATED" and
DBR should show 0 entr ies.

Yes

No

RETURN TO
NORMAL OPS

WAS
DUPLICATION

MESSAGE
RECEIVED?

HAVE
SWITCH

PERFORM
ALD

ACTIVATE

IS SWITCH
RECEIVING

DUPS?

Switch is ready for
relocation at this t ime.

ALD ACTIVATE
NETWORK MANAGER

Switch O p erator
10 = Ini t ial ize Switch
20 = Adding Dupl icat ion
30 = Delet ing Dupl icat ion
40 = Veri fy Dupl icat ion
50 = Redupl icat ing

Network Mana g er
AA = ALD Act ivate
BB = EUB Act ivate

HAVE
SWITCH

OPERATOR
PERFORM

4 0

No

HAVE
SWITCH

OPERATOR
PERFORM

4 0

REDIRECT
DUPLICATION

2 0

HAVE
DUPLICATING

SWITCH
PERFORM

3 0

Figure K-10.  ALD Activate
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BB

HAVE
RECIPIENT
SWITCHES
PERFORM

ABR
ACTIVATE

Have operator correct the problem as soon as possible.
Do not  loopback DTGs.
Bring processor up to "standby" only.

HAVE FAILED
SWITCH SET
EUB TOGGLE
TO EUB AND
PRESS INIT

HAS FAILED
SWITCH

RECOVERED?

Yes

SET EUB
TOGGLE BACK

TO NORMAL
POSITION

EUB ACTIVATE
NETWORK MANAGER

No

Ensure that recipient switches of the fai led switch have
performed the ABR Act ivate. I f  a recipient switch is unable
to perform ABR Act ivate have swi tch perform a ALD
Activate after al l  the other switches have act ivated EUB.

Switch O p erator
10 = Ini t ial ize Switch
20 = Adding Dupl icat ion
30 = Delet ing Dupl icat ion
40 = Veri fy Dupl icat ion
50 = Redupl icat ing

Network Mana g er
AA = ALD Act ivate
BB = EUB Act ivate

HAVE
SWITCH

INITIALIZED

1 0

WAS
FAILED SWITCH

RECEIVING
DUPS?

Yes

REDIRECT
DUPLICATION

2 0

HAVE
DUPLICATING

SWITCH
PERFORM

3 0

Figure K-11.  EUB Activate
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Call recipient switch. Ask operator
to search for the message

"DIRECTORY NUMBER LNXXXXX
AT SWITCH xxx"

No

DUPLICATE
ACCORDING
TO PLAN BY
NETWORK
MANAGER

20

DUPLICATE
TGC

TGN xx
DUPLICATION

STATUS 2
RECEIVED?

40

RETURN

Yes

ALL TGCs
 DUPLICATED?

FOUND ANY
MESSAGES?

TAKE
APPROPRIATE
ACTION FOR

ERROR
MESSAGES

Yes

Yes

HAVE
OPERATOR

TAKE
APPROPRIATE
ACTION FOR

MESSAGE

ADDING DUPLICATION
SWITCH OPERATOR

Switch Operator
10 = Initialize Switch
20 = Adding Duplication
30 = Deleting Duplication
40 = Verify Duplication
50 = Reduplicating

Network Mana g er
AA = ALD Activate
BB = EUB Activate

Ensure TTY is ON.

PERFORM AN
AOD-18 FOR

THE TGC
USED FOR

DUPLICATION

TRUNK TEST
PASSED?

CORRECT
PRIOR TO

CONTINUING
No

Yes

No

No

Figure K-12.  Adding Duplication
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30
DELETE

DUPLICATED
TGC

TGN XX
DUPLICATION

STATUS 3
RECEIVED?

LAST TGC
TO BE DELETED?

Yes

CHECK DBR
IN RECIPIENT

SWITCH

DBR = 0?

RETURN

HAVE
RECIPIENT

SWITCH
PERFORM AN
ALD DELETE

CHECK FOR
OTHER RELATED

ERROR CODE
AND TAKE

APPROPRIATE
ACTION

No

Yes

Yes

No

DELETING DUPLICATION
SWITCH OPERATOR

Switch Operator
10 = Initialize Switch
20 = Adding Duplication
30 = Deleting Duplication
40 = Verify Duplication
50 = Reduplicating

Network Manager
AA = ALD Activate
BB = EUB Activate

No

Figure K-13.  Deleting Duplication



CJCSM 6231.02A
1 August 1998

Appendix KK-26

VERIFY DUPLICATIONS
SWITCH OPERATOR

Switch Operator
10 = Initialize Switch
20 = Adding Duplication
30 = Deleting Duplication
40 = Verify Duplication
50 = Reduplicating

Network Manager
AA = ALD Activate
BB = EUB Activate

40

USE DBD TO
ENSURE

THAT ALL
TGCs WHERE
DUPLICATED

ALL TGCS
DUPLICATED

INCLUDING SEN,
RAU, & SCC

Yes

20No

VERIFY
DUPLICATION TO

A SINGLE
SWITCH?

CORRECT
CALCULATION

OUTPUT?
50

RETURN

USE
FORMULA A

USE
FORMULA B

Yes

No

NoYes

FORMULA B
   TOTAL DGS (ODDs or EVENs VTGCs)
 + SEN, RAU, & SCC (ODDs or EVENs TGCs)
  - SPECIAL SUBSCRIBERS
 = DBR RECIPIENT SWITCH

FORMULA A
    DBR SWITCH #1
 + DBR SWITCH #2
 = DDS NON-DUPLICATED - (SPECIAL SUBSCRIBERS)

SPECIAL SUBSCRIBERS
CSP (Call Service Position)
BT (Bulk Transfer Number)
RCSP (Remote CSP)

Figure K-14.  Verify Duplications
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REDUPLICATING
SWITCH OPERATOR

5 0
CHECK

LINKS FOR
Y-2 STATUS

DIL
 Y-2?

INFORM OPS
AND

REQUEST
REDIRECTION

OF
DUPLICATIONS

3 0

Yes

No

RETURN TO
NORMAL OPS

3 0

2 0

2 0

Switch O p erator
10 = Ini t ial ize Switch
20 = Adding Dupl icat ion
30 = Delet ing Dupl icat ion
40 = Veri fy Dupl icat ion
50 = Redupl icat ing

Network Mana g er
AA = ALD Act ivate
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REFRESH

AIL-DISABLE
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TAKE
APPROPRIATE
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Figure K-15.  Reduplicating
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APPENDIX L

GLOBAL CBCS PROFILE MATRIX

Table L-1 depicts the organizational structure of the CBCS
profile matrix.  Table L-2 lists the classmarks used in the
255 profiles which are listed in Table L-3.

Table L-1.   CBCS Organizational Description

Organization

Basic Groups 0  =  Wireline Subscribers (DSVT)

1  =  Mobile Subscribers ( MSRT)

2  = Wireline Subscribers (DNVT) 

3  =  DTA (MSE)

4  =  LG-1 (MSE)

5  = Generic Analog/STU 

50 Subgroups

COMSEC

COMSEC Rekey Rule: Applies to MSRT Subscriber Profiles Only

All wireline subscribers will be assigned  to one rekey ID-01

14 Mobile Groups with unique rekey IDs  preserve COMSEC Limit- 250

Table L-2.  CBCS Profile Classmarks

Profile Entry Classmark

PRO Profile Numerical Designation = 001-255

OLD PRO Old Profile Number

TER TYPE Type of Terminal: (3 = DSVT, 13 = DNVT, 15 = DTA, 16 = LG1,  248 = DLTU)

TLC Traffic Load Level: 1-5

SEC Security Level: P = Preferred 
E = End-to-End encryption, R = Required or N = Not Required

PRE Precedence:  FO = Flash Override 
F = Flash, I = Immediate 
P = Priority, R = Routine
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Table L-2.  (Cont’d)

Profile Entry Classmark

TERM CHAR MODE Mode of Operation: V = Voice 
M = Multimode, or D = Data

MSG SW COM Message Switch Operation:  Y or N

NRI Net Radio Interface: Y or N

PROG CONF Progressive Conference:  Y or N

CALL FWD Call Forwarding:  Y or N

COMM Commercial Access Authorized:  Y or N

ESSENTIAL USER Essential User Bypass:  Y or N

CDL Compressed Dial List Group:  1-5

ZONE Zone Restriction:  0-6

DAS Direct Access Service:  Y or N

REKEY ID Net Number of U Key:  0-25 

OLD REKEY ID Old net Number of U Key

NET ID-A Net Number of X Key: 2-26

NET ID-B Net Number or Future or Next X Key: 27-51

BAR TRNK ACC Barred Trunk Access: Y or N

BAR CALL Barred Origination or Termination of Calls: 1 or 2
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APPENDIX M

INTRODUCTION TO ASYNCHRONOUS TRANSFER MODE

1.  Introduction .  Asynchronous Transfer Mode (ATM) is a
method of packetizing digital information by using a fixed
cell construction that is independent of data rate and cell
switching technology.  In ATM, information is divided into
short fixed-length entities, called cells, that are provided
with flow identification labels, and forwarded through the
network in a way similar to packet multiplexing/switching. 
In commercial applications, ATM works in conjunction with
synchronous optical network (SONET), which permits a very
wide range of data rates and services to be collectively
integrated and switched within a very high data rate (Gbps)
network.  ATM cells can also be passed over circuit-switched
networks as normal digital traffic.  The ATM concept is an
integrating concept in that it enables all types of
information, from voice to data to video, to be handled by
common transmission and switching facilities.  The
Department of Defense’s high level of interest in ATM for
tactical systems is driven by the desire for this seamless
integration of fixed and deployed resources.  The Services
are considering the application in the tactical environment,
as an example the Army’s ATM Division Slice Program.

2.  ATM Cell format .  The ATM is based on the cell structure
shown in Figure M-1.  Cells are of fixed size, 53 octets,
consisting of a 5-octet header field and a 48-octet user
information field.  Any control information pertaining to
the user application is carried in the user information
field. 

a.  Cell loss priority .  The purpose of the cell loss
priority (CLP) field is to indicate relative priority of
cells within a single-user information stream.   

b.  ATM reference model .  Figure M-2 depicts the ATM
layered protocol reference model (ATM-RM).  The specific
layers related to the ATM functions are the physical layer
and ATM layer, which are common to all services and provide
cell transfer capabilities, and the ATM adaptation layer
(AAL), which is service-dependent.  The ATM layer uses cell
header information to transfer the cell payload field
through the ATM network.  AAL layer functions are user
service dependent and operate only on information contained
in the payload field.
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(1)  Physical Layer .  The physical layer, which
provides transmission services to the ATM layer, consists of
two sublayers.  The physical-media-dependent (PMD) sublayer
includes only physical-media-dependent functions.  The
transmission convergence (TC) sublayer shall perform all
functions required to transform a flow of cells into a flow
of bits, which can be transmitted and received over a
physical medium.  ATM supports the following interface
rates:

(a)  DS3- 44.736 Mbps. 

(b)  100 Mbps.

(c)  OC3c-155 Mbps.

(d)  UTP-25 Mbps.

(e)  DS1 1.544 Mbps.  

(2)  ATM Layer .  The ATM layer provides connection-
oriented network service to the layers above.  After a
virtual connection has been established, the ATM layer
transfers cells in accordance with their virtual path
indicators (VPI) and their virtual channel indicators (VCI).

(3)  ATM Adaptation Layer .  The AAL process is
responsible for adapting information, whether voice, data,
imagery, or video and adapting it into ATM cells.  Depending
on the type of data, unique AAL processes will handle
information differently.

(a)  AAL 1 .  AAL 1 provides a 47-octet user
payload, with a 1-octet header to support timing and
sequence integrity.  AAL 1 supports constant bit rate (CBR)
applications in which a timing relationship is required to
exist between source and destination, such as voice or
compressed or uncompressed video.  This mode is referred to
as circuit emulation and is commonly used for transport of
multiplexed circuits such as DS-1.  To maintain BCI, dummy
cells are inserted whenever the receiving entity identifies
a lack of received cells from the ATM layer. 

(b)  AAL 2 .  AAL 2 supports variable bit rates
(VBR) applications in which a timing relationship is
required to exist between source and destination, such as
compressed video. 
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(c)  AAL 5 .  VBR may be used for compressed video
and bursty connections using TCP/IP or X.25 adapted to ATM
cells using AAL-5.

(d)  Signaling ATM Adaptation layer .   The signaling
AAL (SAAL) conveys signaling information between layer 3
entities across the UNI and NNI.  The SSCS is divided into
two sublayers:  the service-specific coordination function
(SSCF) and the service-specific connection-oriented protocol
(SSCOP). 

c.  ATM Service Support .  ATM shall support a variety of
transport services, such as frame relay and SMDS.  These
services may be provided on top of AAL 3/4 or AAL 5.  ATM
shall also support connection to N-ISDN services at the UNI.

d.  ATM Interworking .  ATM connections shall support
ISDN user and signaling services.  ATM networks shall
support interworking with other ATM networks and non-ATM
networks.  Between ATM networks, interconnection will be at
the cell level.  When interworking with non-ATM networks,
interconnection will be via an ATM adapter.  Interconnection
with N-ISDN networks will also require an ATM adapter.  The
adapter may be implemented via an external ATM device or in
the ATM switch.

e.  Types of ATM Switches .  There are two broad
categories of ATM switches.

(1)  Work Group/Access ATM Switch .  This category of
switch is characterized as having limited ATM routing and
signaling, limited ATM traffic management, and low
throughput.

(2)  WAN ATM Switch .  The WAN ATM switch provides:

(a)  Sophisticated ATM routing and signaling,
private network-to-node interface (PNNI).

(b)  Sophisticated ATM traffic management,
connection admission control (CAC), usage parameter control
(UPC), and available bit rate (ABR).

(c)  Supports a wide range of interface rates
(generally from T1 up to optical carrier (OC)12,
622.08 Mbps).

(d)  Throughputs of 2 Gbps and higher.
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f.  Application of ATM in Tactical Systems .  Commercial
standards for ATM are based on the availability of highly
reliable (BER = 10 -11), high bandwidth (50 Mbps to Gbps)
transmission facilities (fiber, cable, SONET).  However,
tactical channels may be characterized as low bandwidth and
unreliable.  These include radio links in the low Mbps range
(DS1) with BERs of 10 -5  or worse.  Tactical radio links at
VHF and HF have even less bandwidth and worse BERs.  In
traditional packet-switched networks, data links are made
reliable by means of error detection and retransmission at
each network node.  In ATM networks, retransmission is not
done at each node; it is done only end-to-end across the
network, or end-to-end between user end devices.  The
connections through deployed ATM networks are likely to
traverse multiple radio links.  The end-to-end error
probability will approach the sum of the individual link
error probabilities, causing excessive retransmission and
severe reduction of throughput when deployed radios are
used.  For this reason, FEC needs be provided in deployed
radio links to reduce the number of retransmissions. 
Selection of a commercially available FEC method (1/2 rate
convolutional or Reed Solomon) for deployed ATM networks
depends on the transmission media.  Commercial ATM products
do not support dynamic bandwidth allocation (DBA), such as
provided by such devices as IDNX.  DBA is considered an
important capability on tactical links where there are idle
channels in a DTG.  
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GLOSSARY

ABBREVIATIONS AND ACRONYMS

4WLTU four-wire line termination unit
2WLTU two-wire line termination unit

AAA assign alternate routing
AAL assign affiliation lists, ATM adaptation      

  level
AAP assign alternate parent
AAR assign, accommodate, and restore received     

  bypass lists
AAU analog applique unit
ABD assign bypass and duplication transfer
ABL assign blacklist deletion
ABR assign bypass reception, available bit rate
ABT assign bulk transfer
ac alternating current 
ACC assign SCC trunks 
ACI assign call inhibit
ACN assign commercial network routing
ACP assign common-pool compressed dial list
ACR assign channel reassignment
ACV assign corrupted variables
A/D analog-to-digital
ADB assign data base transfer
ADOCU air defense orderwire control unit
ADPCM adaptive differental pulse code modulation  
ADE assign digit editing lists
ADT assign digital transmission group
AEI assign equipment in/out-of-service
AEM assign EMP mode
AEU assign essential users bypass
AFB Air Force base
AFD assign fixed-directory routing
AFFOR Air Force forces
AFR assign and display frequency for network      

  reporting
AFSOF Air Force special operations forces
AGC assign gateway and commercial office routing
AIC assign individual compressed dial list 
AIL assign interswitch link initialization
AIRK area interswitch rekeying key
AIRV area interswitch rekeying variable
AIRTERM airborne terminal
AIU AUTOVON interface unit
AKDC automatic key distribution center
ALCG analog line conditioning group
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ALTG auxiliary line termination group
ALD assign local duplication
ALS assign analog loop signaling
ALTU  analog line termination unit
AMA assign manual affiliation
AMD assign memory display
amp ampere, amplifier
AMT assign multiple trunks  
AN analog nonsecure
ANDVT advanced narrowband digital terminal
ANN assign NNX routing
ANR assign net rekeying
ANX assign NNXX routing
ANY assign NYX routing
AOI assign other equipment in/out-of-service
AOD assign on-line diagnostics
AOR assign and display unstaffed operator         

  routing, area of responsibility 
AP alternate parent
APC assign preprogrammed conference
APF assign profile
APL assign preaffiliation list
APR assign PR (NN) routing, assign packet switch  

 routing
APS alternate parent switch
APV assign password verification 
ARB assign received bypass list
ARC assign remote connection
ARD assign/display routing subsystem downsized    

  (RSSD) download
ARFOR Army forces 
ARR assign remote release
ARSOF Army special operations forces
AS analog secure
ASC assign and display switch classmarks
ASI assign and display switch initialization
ASL assign XX (SL) routing
ASR assign SEN/RAU
AST assign secondary traffic channels
ATB all trunks busy
ATG assign trunk group cluster
ATH assign and display thresholds
ATL assign transfer and activation lists 
ATM assign traffic metering, asynchronous   

transfer mode
ATS assign terminal service
ATT assign terminal type
AUTODIN Automatic Digital Network
AUTOVON Automatic Voice Network
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AVDTG analog via DTG
AVL assign variable location
AVLTU AUTOVON line termination unit
AVOW analog voice orderwire
AXL assign transfer list 
AXX assign XXX routing
AZR assign zone restriction

BCI bit count integrity
BCS baseband communications system
BDI BLACK digital interface
BER bit error rate, bit error ratio
BG battle group
BIT built-in test
BITE built-in test equipment
BS-LA bit select address-location address
BSBP      block-step-back parameter
BSU bulk storage unit
BT bulk transfer

C2 command and control
C4 command, control, communications, and         

  computers
CAC connection admission control
CADCI common air defense communications interface
CAM customer access module
CAP control and alarm panel
CAP/CEM CAP and control electronics module
CAPLP CAP line driver
CB common battery
CBCS common baseline circuit switch
CBLTU common battery line termination unit
CBR constant bit rate
CBS common battery signaling
CBT common battery terminal
CBU conference bridge unit
CC communications central
CCA circuit card assembly
CCES contingency communications extension switch
CCI controlled COMSEC item
CCSD command communications service designator
CCIS common channel interswitch signaling
CCP contingency communications package
CCPS contingency communications parent switch
CCS common-channel signaling
CCSQ combat communications squadron
CDMGB cable driver modem group buffer
CDN compressed dial number
CDS compact digital switch
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CEF common equipment facility
CEG common equipment group
CELP code excited linear prediction
CEM control electronics module
CENTAG Central Army Group
Ch channel 
CINC commander of a combatant command
CIRK common interswitch rekeying key
CIRV common interswitch rekeying variable
CIS combat intelligence system
CL connectionless
CLP cell loss priority
CLTU control line termination unit
CMU control and matrix unit
CNCE communications nodal control element
CNRI combat net radio interface
CNV common net variable
CO central office
COMSA comsec controller A
COMSB comsec controller B
COMSEC communications security
COMPLAN communications plan
CON controller
CONUS Continental United States
CP command post
CPG central processing group 
CPU central processing unit
CRF channel reassignment function
CS circuit switch
CSCE communications system control element
CSIPG circuit switch interface planning guide
CSOLOP circuit switch on-line operating system
CSP call service position
CSPMD call service position modem
CSR circuit switch routing
CSR TEP circuit switch routing task execution plan
CSS COMSEC subordinate switch
CSU call service unit
CT communications terminal
CTAPS Contingency Tactical Air Control System       

  (TACS) Automated Planning System
CTLR controller
CTLU6 controller configuration (processor control   

  unit 6)
CTOC corps tactical operations center
CVDOW combined voice and data orderwire
CVSD continuously variable slope delta
CVSDA CVSD altered 
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D/A digital-to-analog
DAC direct access capability
DAMA demand assigned multiple access
DAS direct access service
DATU data adapter termination unit 
DB data base
dB decibel
DBA dynamic bandwidth allocation
DBD display bypass and duplication
dBm dB reference one milliwatt
DBR display bypass reception
dc direct current
DC down converter
DCC direct current closure adapter 
DCATS digital code analog tone synthesizer
DCBU digital conference bridge unit
DCCLR dc closure
DCEC Defense Communications Engineering Center
DCO dial central office
DCS Defense Communications System
DDDZ direct DSVT dialing zone 
DDS display directory status
DECPU DSDI enhanced CPU
DEINT DSDI enhanced interface
DEMUX demultiplex or demultiplexer 
DES downsized extension switch
det detector
DGM digital group multiplex
DGS display group status
DIBTS digital in-band trunk signaling
DILPA diphase loop modem A
DIPGM diphase group modem
DISA Defense Information Systems Agency
DISDI digital simple data interface
DISGM diphase supergroup modem
DLPMA diphase loop modem A
DLTU digital line termination unit
DMS Defense Message System
DN digital nonsecure
DNI digital NATO interface
DNGPM digital NATO group modem 
DNTGM digital NATO transmission group module
DNVT digital nonsecure voice terminal
DOW digital orderwire
DP dial pulse
DPA dual phone adapters
DPBX digital private branch exchange
DRREC driver-receiver interface
DRS deployable Red switch
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DRSN Defense Red Switch Network
DS digital switch
DSB digital in-band trunk signaling buffer
DSCNA digital scanner A
DSCNB digital scanner B
DSDI digital simple data interface
DSIGA digital signal generator
DSG digital signal generator 
DSN Defense Switched Network
DSNET Defense Secure Network
DSP digital signaling process
DSS-1 digital small switch-1
DSSCS Defense Special Security Communications       

  System
DSVT digital subscriber voice terminal 
DT dial tone
DTA digital trunk adapters, dual trunk adapters
DTG digital transmission group, digital trunk     

  group
DTMF dual-tone multifrequency
DTMFB dual-tone multifrequency type B card
DVOWs digital voice orderwires

E eliminate, elimination mark
E-E end-to-end
EAC echelons above corps
E&M ear and m outh, recEive and transMit
EMLTU E&M line termination unit
ECB echelons corps and below
ECU environmental control unit
EEPROM electrically erasable and programmable read-  

  only memory
EHF extremely high frequency
e-mail electronic mail
EMP electromagnetic pulse
EOD end of dial
EOW engineering orderwire 
ESOP enhanced switch operations program
EU essential user
EUB essential user bypass
EUBSA EUB selector A
EUBSB EUB selector B
EUN essential user net
EURV essential user rekey variable

F Flash, foreign classmark
FAM fault assist module
FAX facsimile
FCFS first come first serve
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FDL fixed directory list
FDSL fixed directory subscriber list
FDUL fixed directory unit list
FDX full duplex
FES force entry switch
FIFO first-in-first-out
FLTCA fault controller
FLTCB fault controller
FMOC fleet mobile operations center
FO Flash Override
FOCA fiber optic cable assembly
FOBC fiber optic bulkhead connector
FOL forward operating location
FOM fiber optic modem
FORSCOM Forces Command
FOTS fiber optic transmission system 
FRC frame recovery circuit
FRO frequency reference oscillator
FSK frequency shift keying
FTP file transfer protocol
FWA four-wire adapter
FWD forward

GBNP global block numbering plan
Gen generator
GFC generic flow control
GFE government furnished equipment
GLU group logic unit
GM group modem
GMF ground mobile forces
GPMDM group modem
GSPM global standard profile matrix

GXX format for a user's telephone number, 4/3     
  numbering plan

GXXX format for a user's telephone number, 3/4     
  numbering plan

H home classmark
HDPLX half duplex
HDX half duplex
HEC header errror check
HF high frequency 
HN home net
HRV home rekey variable
HTML hypertext markup language
HUS hardened unique storage
Hz hertz
HZG hertz generator
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HZX hertz crossover

I Immediate
IAP international access prefix
IAUR interarea unique interswitch rekeying         

  variable 
ICAP intergrated communications access package
ID identification
IDNX Intergrated Digital Network Exchange
IDSN Indirect Defense Switched Network
IDX index
IDX ISDN gateway exchange
IEEE Institute of Electrical and Electronics       

  Engineers
IJC3S initial joint command, control, and           

  communications system
IMLTU intermatrix line termination unit
IMU intermatrix unit
INB internodal buffer
INID intercept network in dialing
INMARSAT International Maritime Satellite
IOC input/output controller
IOE input and output extender  
IOEIX input output expander/exchanger
IOSL input/output SCSI link controller
IOU input/output unit
IOX input output exchange
INB internodal buffer
IP interface protocol
IPL interprocessor link
ISDN Integrated Services Digital Network
IST  interswitch trunk, integrated services        

  telephone
ITG interswitch trunk group
IVCS interior voice communications system
IWF internetworking function
IXX format for a user's telephone number

JCCC Joint Communications Control Center 
JCSE Joint Communications Support Element
JOC joint operations center
JPAL joint preaffiliation list
JSOTF joint special operations task force
JTF joint task force
JTFPAL joint task force preaffiliation list

kbps kilobits per second
kHz kilohertz
km kilometer
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KNX DSN switch code
KP key pulse
kW kilowatt 
KXX format for a user's telephone number

L LEN bulk transfer variable
LAN local area network        
LB local battery
LBT1 limited bandwidth T1
LCSP local call service position
LED light emitting diode
LPC linear predictive coding
LPCS lateral parent COMSEC switch
LDI line driver interface
LENS large extension node switch
LGM loop group multiplexer
LINT line interface number
LKG loop key generator
LM loop modem
LSAT light multi-band satellite terminal
LMD loop mux/demux
LNX flood search numbering plan prefix
LNX+XXXX format for a MSE user's telephone number
LOC location
LOS line-of-sight
LPC linear predictive coding
LPCLK loop clock 
LRM low-rate multiplexer
LSB least significant bit
LSCDM low-speed cable driver modem
LTG local timing generator
LT local timing, line type
LTA local timing card
LTBF local timing buffer
LTC line termination circuit
LTU line termination unit
LVDTC local video display terminal controller

M MSRT/RAU key
MA master
mA milliamperes
MARFOR Marine Forces
MAX maximum
Mbps megabits per second
MCLDR matrix controller line driver
MCPU maintenance control processor unit
MDMDX multiplex/demultiplex
MDTG multiplexed DTG
MEM memory



CJCSM 6231.02A
1 August 1998

GlossaryGL-10

MESM message memory
MF multifrequency
MFLTU multifrequency line termination unit
MHz megahertz
MINTERM miniaturized terminal
MNI man-machine interface
MMT multimedia terminal
MOD 8 Modulo 8 (TRI-TAC rate family)
MOD 9 Modulo 9 (ATACS rate family)
MPN MSE packet network
MPU/VDU modem-only plug-in unit/voice processor-only  

  unit
MRVC multiple rate voice coding
MS message switch
ms milliseconds
M/S maintenance/supervisor
MSE mobile subscriber equipment
MSF multiplex signal format
MSRT mobile subscriber radiotelephone terminal
MSNV message switch LKG net variable 
MSRV message switch rekeying variable
MTC magnetic tape controller
MTG master timing generator
MTGDR MTG driver
MTGSY MTG synthesizer
MTT magnetic tape transport
MUX multiplex or multiplexer
mv millivolts
MXRCA matrix receiver controller A
MXXCA matrix transmit controller A 
MYX tactical area code

NA not applicable
NAC national access code
NAI NATO analog interface
NANP North American Numbering Plan
NATO North Atlantic Treaty Organization
NAVFOR Navy forces
NBST narrowband secure terminal
NCMD nine-channel multiplex/demultiplex
NCS node center switch
NCT network control terminal
NCTAMS naval computer and telecommunications area    

  master station
NDI NATO digital interface
NES network encryption system
NESP Navy EHF SATCOM program
NI nationality identifier
NICS NATO Integrated Communications System
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NILTU NATO interface line termination unit
NIU NATO interface unit
NMF node management facility
NMT node management terminal
NN  tactical area code
NNX format for a switch code, 3/4 numbering plan
NNXX format for a switch code, 4/3 numbering plan
NORM normal
NS nonsecure
NSB NATO signaling buffer
NSW nonsecure warning
NSWT nonsecure warning tone 
NSWTG Naval Special Warfare Task Group
NTCAMS naval computer and telecommunications master  

  station
NTSC National Television Systems Committee
NWB normal wideband
NWLTU normal wideband line termination unit
NWT  Normal wideband terminal
NXX switch code (commercial plan)
NYX area code (commercial and DCS)

OA operating assembly
OCONUS outside the CONUS
OCU orderwire control unit
OOS out-of-service
OPG operator equipment group
OPLAN operations plan
OW orderwire

P Priority
PA power amplifier
PABX private automatic branch exchange
PAL Preaffiliation List
PBX private branch exchange
PCB printed circuit board
PCM pulse code modulation
PCMCIA Personal Computer Memory Card Interface       

  Association
PCS processor controlled strapping
PDS protected distribution system
PDSS post-deployment software support
PEP power entry panel
PIC peripheral interface controller
PLL phased-locked loop
PLT program library tape
PMD physical medium dependent
PNERK post nuclear event rekeying key
PNID precedence network in dialing
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PNNI private network-to-node interface
p-p peak-to-peak
pps pulses per second
PQPSK PCM-encoded phase shift keying
POTS plain old telephone system
PR primary zone, pair
PRI primary
PROM programmable read only memory
PRS primary switch
PRSL primary zone/switch location
PS packet switch
PSHTI          packet switch host trunk interface
PSTN public switched telephone network
PSWD password
PTC primary traffic channel
PTI payload type identifier
PTT push-to-talk, postal telephone and telegraph
PWB printed wiring board
PXJXZ format for an FDSL 

QPSK quadriphase shift keying
       
R Routine
RAM random access memory
RAU radio access unit
RB-STD rubidium standard
RCLTR receiver controller
RCSP remote call service position
RCU rate changer unit
RCV receive
RD ringdown
RELPM residual excited linear phase modulation
REMFM remote fault multiplexer
REV revision number
RH reentry home
RLGM remote loop group multiplexer
rlse release
RM reference model
RMC remote multiplexer combiner
rms root mean square
RMU receiver matrix unit
ROA remote optical assembly
ROM read only memory
RSBC routing signaling buffer controller
RSB/DA routing signaling buffer/data adapter
RSBIN remote signaling buffer
RSCD RS-423 to CD 1 card
RSNOC RES switch operations center
RSP readiness spare packet
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RSU routing signaling unit
RSS routing subsystem
RST resistor terminal card
R/T receive/transmit
RTTY remote teletypewriter
RV rekeying variable
RVDT remote visual display terminal
RWI radio wire integration
RX receive

SAAL signaling AAL
SAR segmentation and reassembly
SAS single audio system
SAT satellite
SBC signaling buffer controller
SBCC SBC card
SCC system control center
SCG switching controller group
SCNRC scanner controller
SCPU switch control processor unit
SCS silicon-controlled switch
SCSI small computer system interface bus
SDC signal data converter
SEC second(s)
SDMX space division matrix
SDNRIU secure digital net radio interface unit  
SDSG space division switching group
SDSM space division switching matrix
SEN small extension node
SENDC sender controller
SENS SEN switch
SEP signal entry panel
S&F store and forward 
SF single frequency
SFOB special forces operating base
SHF superhigh frequency
SIB system interface bus
SIPRNET Secret Internet Protocol Router Network
SL switch location
SMD switch mux/demux
SMU switch multiplexer unit
SN SEN home net
SNAP switched network automated planner
SNV SEN rekeying variable
SOCLIN special operations command light initial      

  communications module
SOF special operations forces
SONET synchronous optical network
SP security preferred
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SPDVA special devices controller
SPDVC remote special devices controller
SPDVD remote special devices demultiplexer
SPEED system planning, engineering, and evaluation  

  device
SR security required
SRN EAC SEN home net variable, single row nest
SRV EAC SEN home rekeying variable 
SSB single sideband
SSCF service-specific coordinating function
SSCS service-specific convergence sublayer
SSI single subscriber interface
SSO special security office
STA system tape A
STANAG Standardization Agreement
STDIS STM timing distributor
STC secondary traffic channel
STE secure terminal equipment
STI summing telephone interface
SUBS subscriber
SVLTU service line termination unit
SW switch
SYSCON systems control
sz seize

T trunk key
TAB target acquisition battery
TACC tactical air control center
TACLS tactical loop signaling
TACSAT tactical satellite
TACTERM tactical terminal
TACTS tactical trunk signaling
TASDAC tactical secure data communications system
TBD to be determined
TC transmission convergence
TCCF tactical communications control facility
TCLTU twenty hertz/contact closure LTU
TCP transmission control protocol
TDC theater deployable communications
TDFLC time division fault collector 
TDM time division multiplex(er)
TDMF time division matrix function
TDMM time division memory module
TDMX time division matrix
TDSG time division switching group
TDSGM time division switching group modified
TECH technical
TED trunk encryption device
TEM trunk encryption module
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TEP task execution plan
TERM terminal
TGC trunk group cluster, test generator           

  controller
TGM trunk group multiplexer
TGMOW transmission group module orderwire
TGU trunk compatibility unit
T1CEPT commercial standard T1 or E1 groups
TIM trunk interface module
TLC traffic load control
TM technical manual
TO technical order
TPA terminal privilege authority, tactical packet 

  adapter
TRANSEC transmission security
TRI-TAC Tri-Service Tactical Communications Program
TROPO tropospheric scatter
TSB trunk signaling buffer
TSBFB trunk signaling buffer "B"
TSC TROJAN switching center
TSD trunk signaling device
TSSP tactical satellite signaling processor
TSSR tropo-satellite support radio
TSTC test generator controller
TT terminal type
TTL transistor-transistor logic
TTY teletypewriter
TU timing unit
TUNA transition unit nest assembly
TX transmit

UC up converter
UHF ultrahigh frequency
UIRV unique interswitch rekeying variable
ULCS Unit Level Circuit Switch
ULTU universal LTU
UPC usage parameter control
USACOM United States Atlantic Command
USAFE United States Air Forces in Europe
USCENTCOM United States Central Command
USEUCOM United States European Command
USPACOM United States Pacific Command
USSOCOM United States Special Operations Command
USSOUTHCOM United States Southern Command
USMC United States Marine Corps

V volt
VCO voltage controlled oscillator
VDC volts direct current
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VDR voice digitization
VDS voice data switch
VDT visual display terminal
VDTG virtual DTG
VDU visual display unit, video docking unit
VDUC visual display unit controller
VF voice frequency
VOCU voice orderwire control unit
VOX voice actuation
VPI virtual path indicator 
Vrms voltage root mean square 
VTC video teleconferencing
VTTYC VDT/TTY controller

W watts, wire
WIC workstation interface controller
WX weather

WRSK war readiness spares kit
WWMCCS Worldwide Military Command and Control System

XFMR transformer
XXIXX format for an FDUL
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